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What price on comfort and beauty and
vegetable gardens? What price on a
windbreak? You might be surprised

Here are some questions we don't have all
the answers for, but they have to be asked
every so often.
How much is your garden worth?
We can make a stab at that. A recent
national survey by the Gallup organization
shows that an average home garden can
easily be worth $500 in actual produce.
There are approximately 200,000 family units
in South Dakota. If only one out of four has a
garden, that's 50,000 gardens for a value of
about $25 million per year. You add the
·
quality of the produce, the pleasure of having
garden-fresh vegetables at mealtime, the
therapeutic benefit of weed pulling, the sense
of creativity.
How much is your lawn worth?
It adds 4 % to the value of your house.
How much for your ornamental plantings,
shade trees, the fruit tree in the back yard?
All you have to do is watch a real estate
agent admire the landscaping, or buy a
bushel of apples at an orchard or a sack of
imports at the grocery store. Difficult items to
compare in price, but you end up knowing
that your trees have value.
What's the price on your shelterbelt or
windbreak on your farm, or on those trees
planted on the west and north sides of your
city lot?
You're learning what they're worth this
winter-up to 30% off your heating bill.
And, because of new research on our
campus, you can put an actual dollar value
on shelterbelts and windbreaks. That's dollar

value, leaving out any value assigned for
beauty, for wildlife, or enjoyment.
A typical, well managed, 20-year-old
shelterbelt containing all classes of trees at
peak value is worth $17,340 per acre. With
more evergreens, the value is closer to
$25,000 per acre. That's your investment, the
trees' replacement value.
Finally, what's the value of research in
horticulture and forestry at SDSU?
Again, we can't put a price on it. You have
to add it up over the years (horticultural
research started in the late 1800's when our
school was brand new, and the very first
bulletin of the Agricultural Experiment
Station dealt with tree plantings.) You have to
add together such diverse items as the Lillian
Gibson rose, Hopa crab, honeysuckle,
Rushmore and Bonanza tomatoes, all
developed here at SDSU.
And how will we put a price on research
into how water quality affects gardens and
trees? Or on the interaction of fertilizer and
winter hardiness?
Elusive as they are, there are values in
these research projects which many of you
have recognized. And many of you saw the
need to bring our horticultural facilities up to
date to meet twentieth century needs in South
Dakota .
It was through your efforts that the
legislature appropriated money to construct
•
two new greenhouses and a headhouse at
SDSU. These facilities are part of Phase I of a
1
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(continued on page 34}

•

~

Honor to a sorghum scientist
Sorghum growing in South Dakota changed
direction forever after Cliff Franzke's
remarkable discoveries in breeding plots

Cliff Franzke was awarded an honorary
doctorate from SDSU posthumously this year
because of his unusually productive career
here as a plant breeder.
He's a man well remembered by his
colleagues, a "quiet, slow moving, tobacco
chewing individual who was seldom in the
office because he was in the greenhouse or
field evaluating plants."
Apparently he was that kind of worker
from the very beginning. He arrived at
Brookings in 1919 and completed 4 years of
high school and 4 years of coll~ge-all in 5
years.

In 40 .years spent as a plant breeder for
the Experiment Station, he worked with such
diverse plants as safflower, sunflowers,
castor beans, small grains, soybeans, grasses,
corn, and sorghum.
In fact , he started many of the plant
breeding programs at this university; he
began weed research here (1924-36); and he
taught all of the agronomy courses at
different times in his career.
In the ·' 30s, Franzke produced the first
seven inbred lines of corn and the first four
double-cross hybrids developed in the state.
They helped move the corn belt farther north
and west. One of his inbreds still has some
commercial use; this is remarkable, as the
life of most inbreds is very short.
He ·was the first to recognize the
importance of intermediate wheatgrass and
made selections, releasing Ree wheatgrass in
1946.
His sorghum varieties tempered
threat of prussic acid poisoning

Many colleagues point to his work with
sorghum as his most significant.
During the ' 30s, sorghum was quickly
replacing corn as a major source of
supplemental feed for livestock. It remains
dorma nt during a drought and begins growth
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By the 1940's, Franzke co uld show some revolutionary new
sorghums to field day participants. His discovery that
prussic acid levels in sorghum varied with time of day as
well as strain, soil, and weather was a turning point.

again after light showers. Before the drought
years, only about 20,000 to 30,000 acres of
sorghum were grown in South Dakota. But in
less than 10 years, acreage rose to an all
time high of 1.75 million acres, with less than
20% of that harvested for grain.
Most forage sorghum varieties used at that
time had high prussic acid (also called
hydrocyanic acid) content. Livestock losses
due to prussic acid poisoning were enormous.
" Clinical effects occur in rapid
succession, " explains Nancy Thiex , manager
of th e Station Biochemistry lab. "There may
be difficult breathing, stupor, staggering, and
convulsions. The blood may become a bright
cherry red and often clots slowly or not at .
all. " With no known antidote at that time , a
herd could be wiped out within the hour.
Until the ' 30s , very little was accomplished
in sorghum breeding for the midwest. Plant
breeders, in general, thought there was little
difference between sorghums.
At the state crop show at Gregory in
Febr uary 1964, Franzke explained the
direction of his war k.
" In 1932, research work was started on
this problem (of prussic acid poisoning) and
we reported in 1939 that the factors
controlling hydrocyanic acid in sorghums
were heritable and are subject to
modification by selection and breeding.
" There is a diurnal (daily) variation of
hydrocyanic acid in sorghum plants , having
three maximum and three minimum periods
during a 24-hour period. Sorghum varieties
and strains do not have like diurnal acid
content trends nor do they have like
maximum and minimum periods. Also, the
amount of hydrocyanic ·a cid in sorghum is
subject to modification by environment,
weather, conditions of the soil, stage of
4

growth, variety or strain, and the storage of
fodder."
Because of this variation in acid content
during the day, unless plant breeders
collected samples at the same time of day, the
results of testing would not be consistent. His
discovery of daily variation in acid content
made progress in sorghum breeding possible.
By 193 7 he released 39-30-S, the first low
prussic acid forage sorghum. Seven years
later, he released Rancher, a forage sorghum
with one tenth the prussic acid content of
39-30-S.
Although the potential for prussic acid
poisoning still exists, since the release of
these low acid varieties no losses from these
have been reported.
Norghum sorghum was released in 1949
and Reliance in 1953. These were the first
grain sorghums well adapted to central and
north central South Dakota. Norghum pushed·
the grain sorghum belt more than 500 miles
north. In the late 1950's, Franzke started
developing sorghum inbreds; the first hybrids
were ready for commercial use in 1960.
Franzke began work with colchicine in the
winter of '47 and '48. In 1932, it was
discovered that colchicine, an extract of the
autumn crocus bulb, doubled chromosome
numbers in plants. He used it with many of
the plants he worked with, but with sorghum
he achieved unusual results. Franzke
developed a method so colchicine could
" induce true-breeding diploid mutants
immediately and save the sorghum breeder
several years of work."
Funding came from the National Cancer
Institute and the National Science
Foundation. The research continued here for
several years after Dr . Franzke retired in
1964.
" The idea was excellent, " says Dr . James
Ross , who worked on the project with
Franzke and who is now professor emeri_tus.
" Perhaps in the future Cliff's tremendous
observational ability in demonstrating the
peculiar results will yield fruit."
Most forage sorghum used today contains
" Franzke material. " When Dr. Allen Lundeen
took over the sorghum breeding program in
1964, he used Franzke ' s material to produce
some very valuable varieties and hybrid '
pollinators-SD 104, SD 106, SD 166 malesterile, and RS 506, which was developed in
the early '70 's.
Because of intense breeding programs by
commercial compi;inies, the sorghum breeding
program here was discontinued in 1975. But
Franzke ' s sorghum material is being
preserved for future use and study-put " on
ice" in Ag Hall.
The writer is Susan Ivey, form er assistant information
specialist in the Ag Information Office.
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Shut down?
No way!
Even if demand for fuel alcohol is
at 'simmer,' SDSU's plant is alive
and brewing, ready for next go-round
Public interest in alcohol fuel development
has waned. Two important members of the
alcohol research project team at SDSU have
resigned . Gasoline prices seem to have
stabilized, and corn prices have gone up 60 %
in the last 2 years . And there are more
problems than most enthusiasts are willing to
admit.

Isn't it time for SDSU to abandon the
alcohol fuels project and get on with
something more important?
"No way! " says Dr. Ray Moore , who heads
the Agricultural Experiment Station. " We
must continue. The cost picture changes
constantly, so what is not cost effective today
may be 10 years from now. We have an
5

excellent research team at work and the
plant is now operating well. We must make
the best use of this investment.
"Researchers here and in other states have
kicked up a lot of problems with .alcohol fuel
that require answers. When the public again
gets excited about alcohol as a fuel source
for this country, we hope to be better
prepared than we were the- first go-round,''
he says.
Coordinator for the alcohol fuels project
Dr. Ross Wilkinson, who has resigned for an
administrative position at NDSU, feels much
progress has been made in projects
conducted at SDSU over the past year.
"Cooperation and interest among researchers
from microbiology, agricultural engineering,
ecoriomics, mechanical engineering and dairy
science have been outstanding," he says.
As the early projects are closed out some
new ones have been proposed that could be
crucial to future development.
The bugs are out of the plant; while
not up to capacity, it is working well

Dr. Tom Chisholm, plant manager, who has
resigned to take a position with an Arizona

mining firm, also feels the reconstructed
plant is working well. The plant was
remodeled early in 1981 to clear up some
operational problems.
Stainless steel distillation columns have
eliminated some of the corrosion problems.
Mechanical grain handling equipment,
including a hammermill, provides a more
uniform product for the mash.
The more uniform product has reduced
downtime caused by clogging of equipment,
and it controls particle size.
Without finely ground corn, conversion of
starch to sugar is both slow and incomplete.
On the other hand, as particle size decreases,
the energy needed to grind the corn
increases. Extremely fine grind may impair
separation of distillers grain at the end of the
process. Studies will soon answer some of
these questions.
The first year of research with the new
plant revealed that the rectifying column
originally had a lower capacity for distillation
than the stripping column. Modifications have
been made and the problem was eliminated.
In addition, two 1500-gal tanks were
installed. Both are equipped for use either for
cooking or for fermentation. A 5,000-gal
storage tank has been installed at the Farm

'':' Ii'
How valuable is the material left '·~t er after
alcohoJ-11as been remov'e d from"'the mash in Jt
an alcohol plant?
'
Much research?l/'h as been done with dPied
distillers grain from large-scale alcohol
operations, but little-is known about the
product obtained from a small-scale batch
plant such as that located at SDSU.
Dr. Howard Voelker, professor of dairy
science, says wet distillers grain (WDG) has a
higher feeding value for dairy and beef
animals than dry material. Research work in
Ohio suggests a 6.5% improvement in
digestibility, and WDG contains about 36%
·
protein.
Stillage from the SDSU plant is J)rocessed
through a centrifuge~ (Ihe eguipment woris
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on the same principle 1hs a washing .machine
uses to spin water but orwet clothing.)
Initially .stillage eontains .94% moisture. After
centrifuging it contains about 73% moisture,
when it becomes wet distillf;)rs graio.
Obviously wet grain spoils easily, and mold
develops within a few days in hot weather if
stored in open air. So one research project
carried out here this past year examined
ways to increase storage quality.
For this study 100-lb samples of WDG were
placed in 15 different silos (barrels, actually)
for testing. WDG was treated with lactic acid
cultures (sometimes used in preserving alfalfa
,and corn silage} 01'"' p1mpionic acid; .and
control samples had no preservatives.
Without preservatives, temQeratures i'1 the
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Service Department to hold ethanol.
Scott Stampe operates the plant on a dayto-day basis. According to him, a year ago it
produced about 14 gal of alcohol per hour. It
now produces 2 2 gal per hour, and very little
downtime has been experienced.
Although the plant is producing only about
200 gal of 190 proof ethanol per week, it is
sized for 180,000 gal per year.
"Recipe" and cooking, brewing,
and spinning out also upgraded

Significant progress is also being made on
the cooking, fermentation, and centrifugation
processes involved in the production of fuel
ethanol.
Dr. Carl Westby is in charge of this phase
of the operation, and graduate student
William Gibbons is handling the detail work.
The procedure used here employs yeast
fermentation of amylase- or enzyme-treated
corn mash (mash is ground corn in water); a
two-stage distillation of beer (fermented
mash); and subsequent centrifugation of the
spent stillage for separation into wet
distillers grains and supernatant (liquid
separated from spent stillage). During the

wet stillage increased to' 38°C in 7' days. Using
a 1 % propionic acid solution resulted in a
maximum temperature of only 22°C in the
same period.
Neither of the lactic acid cultures was as
effective as propionic acid.
Storing WDG in sealed containers also
increased storage life, and Voelker found that
this was accomplished with plastic covers.
Combining sealed storage with propionic
acid treatments extended storage to 7 weeks,
which would be more than adequate for most
feeding operations. (It should be pointed out
that the acid does corrode equipment,
however.)
Voelker conducted a feeding trial involving
eight lactating dairy cows during the summer
of 1980. Cows were fed 30 lb of WDG daily,
and this replaced 10 lb of grain mix and all
of the soybean meal normally fed.
This ration was matched against a
standard diet containing 16.5% protein which
included corn, oats, soybean meal, dicalcium
phosphate, trace mineralized salt, plus
vitamins A and D.
Cows on WDG received several pounds of
alfalfa hay daily and corn silage free-choice.
The research showed that milk production
held up well and that cows adapted to the

first year of research four separate studies
were conducted.
The first involved the replacement of the
tap water, used for cooking, with deionized or
softened water. Researchers found softened
water had little effect on fermentation. In
either case the beer contained from 10-12%
ethanol (a yield of 2.55 to 2.65 gal per bushel
of corn).
·
A second study compared centrifuging
mash after cooking, and centrifuging the beer
after fermentation, to the normal procedure
of centrifuging following distillation.
A third study involved varying the
saccharification time during cooking. (This is
the time it takes to convert the starch to
glucose sugar.) It was noted that
saccharification is about 90% complete in 12
hours. When saccharification time was
lengthened from 6 to 12 hours, fermentation
time was reduced by an equal amount.
Therefore, there was no net change in
overall conversion time. Extending
saccharification time beyond 12 hours
resulted in no further reduction of
fermentation time. Optimum saccharification
time is 6-12 hours.
The fourth study revealed that recycling
the supernatant into the cooking process

stillage or WDG quite rapidly. But cost and
availability of stillage compared with other .
protein supplements would be important
factors in making a decision to switch.
The drought situation of 1980 and 1981
prompted another research project which has
just· been completed.· Researcher Dr. Andrew
Clark has been feeding dairy heifers a ration
using WDG, along with oats straw (as a
replacement for alfalfa roughage) plus oats
and corn as an energy source during the
summer.
Again, eight animals were used in the trial.
They weighed between 500 and 700 lb at the
beginning of the trial.
Clark has reported no palatability problems
when the ration was fed to dairy heifers.
They gained 1 to 1 V2 lb per day, which is the
recommended rate for Holsteins. Propionic
acid was sprayed on the WDG to control
molds.
The WDG was compared to soybean meal
as the protein source, otherwise the rations
were identical. Water was added to the
control ration to make moisture content the
same as the WDG ration.
The writer is John Pates, agricultural editor and head of the
Ag Information Office.
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(replacing water with supernatant in the
mash) increases the ethanol content of the
beer by 5 to 17%. This increased yield
results from carry-over of unconverted
carbohydrates, as well as yeast nutrients,
from one batch to the next. Another benefit of
recycling is that the heat contained in the
supernatant (70-80°C) can be re-used.
Research currently being conducted by
Gibbons and Westby involves:
1) the development of a continuous
fermentation process whicµ could reduce
total fermenter capacity by half.
2) varying the starch concentration of the
mash to determine the effect upon ethanol
yield.
3) using whey or whey-grain mixtures in
the production of ethanol.
Work in these three areas should be
complete by the end of 1982.
II

Engine modification is "absolutely
essential" and horsepower drops

A research project led by Dr. L.E. Hooks
and Clayton Knofczynski, professors of
mechanical engineering, confirm what many
have already suspected regarding engine
performance.
Ethanol, along with three other types of
alcohol, was used in either a pure state or
blended with gasoline in an International
Harvester, 6-cylinder, stationary engine, first
using a compression ratio of 6.77 and later
changing it to 7. 76. The engine was equipped
with an adjustable load needle rather than
fixed jets, plus a distributor having
·
centrifugal spark advance only.
Regular grade gasoline (88 octane) was
compared with a 10-90 alcohol and gasoline
mixture (gasohol), with a 20-80 mixture , a
50-50 mixture, and alcohol only. Engine speed
ranged from 1000 to 3000 rpm. The test
series was repeated for each compression
ratio and measurements were taken of engine
performance .
In summa rizing the results Knofczynski feels
the study demonstrates again that engine
modification is absolutely essential before
ethanol alcohol can be used satisfactorily and
"once those modifications are made you
really cannot go back to gasoline except for
starting. "
The other fact that cannot be ignored when
using ethanol is that the power obtained is in
direct proportion to the BTU contained in a
pound of fuel. That means that the higher
percentage of alcohol, the greater the fuel
consumption and the lower the horsepower .

8

Gasoline contains 20,569 BTU per pound;
when anhydrous (200 proof) alcohol is added
that figure goes down. For example a 10%
mixture is 19,696 BTU; a 50-50 mixture
contains 16,426 BTU and 100% ethanol
contains only 12,780 BTU of energy, he said.
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Tractor needed a premature valve
job, quits if it isn't "super clean"

Ted Hauge, who manages equipment used
for the Agricultural Experiment Station
projects, says the experiences he and his
equipment operators have had with an
alcohol operated tractor would indicate there
are a host of problems that need to be
resolved unless equipment is designed for . ,
alcohol use.
One tractor-a 1550 Oliver gasoline
tractor-was modified for field use.
Carburetor jets were bored out, and it was
modified to preheat air entering the
carburetor. Ignition timing was also
advanced. The engine has operated at 11 %
higher thermal efficiency on ethanol but the
maximum power obtained was 19% less.
A small tank was mounted in front of the
tractor to hold gasoline for starting. Lines
from both tanks were connected to a valve at
the opera tor platform so that the opera tor
could easily switch from one fuel to the other .
Gasoline was used for cold starting.
Hauge said the tractor is ordinarily used
for light work but had been used for a blower
and a baler. "We now use it only in
situations where downtime affects only one
individual. "
First Hauge and the farm crew noticed that
all containers must be super clean. " The
filtering process is extremely important, much .
more so than with gas. Alcohol seems to
clean out tanks used for gasoline. " For
example, any rust that may have
accumulated on the inside of a gas tank will
be picked up by alcohol and carried to the
carburetor.
'' Seems like everything would be going
along good, then the tractor would just stop,
for no apparent reason. We have the most
trouble on cool days ," he said.
Knofczynski explains some of the rea sons
for the problems. Alcohol tends to pick up all
sorts of impurities. What's more, it is easily
contaminated With water.
Long-term storage is extremely difficult ,
espec ially in winter. When gasoline is
involv ed, moisture simply colle cts in the
bottom of the tank. That 's not true with
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alcohol. Any moisture that might condense on
the inside of a storage tank dilutes the
mixture.
"Farmers who think they can handle
alcohol in much the same manner as they
have handled gasoline are in for a big
surprise."
Hauge noted that the tractor which SDSU
has modified for alcohol use has already had
to undergo valve work, even though alcohol
has been used for no more than 100 hours of
operation.
Ag engineers do not think the alcohol
caused the problem but feel that it may have
brought the problem to a head sooner.
Alcohol's not plant's only product;
also coming are economic studies

One of the most important reasons to
continue research on alcohol fuels is the
economic aspect. With weekly changes of
input costs and interest rates., the business of
predicting is hazardous, to say the least.
Keeping an eye on this aspect of alcohol
fuel production is Dr. Tom Dobbs, associate
professor of economics.
In a paper to be published soon, he
considers four components thgt ·determine
profitability of a small plant. Says Dobbs,
"Tradeoffs between economics of scale and
minimization of transportation costs appear
to be a key to consideration of fuel alcohol
plant economic feasibility."
The four components include (1) access to
and cost of feedstock input; (2) plant capital
and opera ting costs; (3) utilization,
transportation, and marketing of the fuel and
byproducts; and (4) the organization and
financial backing of small-scale plants
(SDSU's is such a plant).
The reconstructed plant hasn't given Dobbs
more than preliminary data yet, but he
expects to have an analysis by mid-winter.
Plenty of questions will be answered
in plant's proposed 5-year lifetime

Immediate plans are to continue using corn
as the raw product until economic studies are
completed . Several feeding trials using
stillage are also being conducted by dairy
science researchers.
Energy balance within the plant operation
has been improved significantly. When the
plant first operated researchers estimated
that for every unit of energy put into the

process 2.5 units were produced. That ratio
has now been improved to 3.2.
Bill Gibbons, a graduate student, has been
working on a continuous fermentation process
which involves recycling of supernatant fluid,
maintaining critical balance in the
fermentation process, and developing yeast
mutants that can withstand higher alcohol
levels and higher tempera tu res.
Presently yeast dies off when beer reaches
a 10-12% alcohol content. Gibbons is
confident that yeasts can be found or
developed that can withstand 20-24% alcohol
and much higher tempera tu res. The
advantage here is that by producing a higher
concentration of alcohol in the beer, less
energy is needed for both cooking and
distilling.
Other work slated for the spring of 1982
includes: ·
1) further research on the recycling of
stillage supernatant.
2) studying the effect of corn particle size
on ethanol production and on the solids
recovery during centrifugation.
3) the use of different raw material (for
example, starch crops, such as wheat, oats,
sorghum, and Jerusalem artichokes; sugar
crops, such as sweet sorghum, sugar beets,
and fodder beets; and food processing
wastes, such as cheese whey and potato
waste).
Paul Whalen, a graduate student, has been
working on a practical procedure for
producing the cellulose enzyme more cheaply.
The current cost of this enzyme in large
quantities is prohibitive. Dr. Ken Gauger , who
has recently joined the microbiology staff,
will head the research in this area.
Experiment Station Director Moore hopes
the plant can be phased out within 5 years.
"By that time we should have answers to
most .of the questions being posed at this time
about the plant operation," he says.
By that time researchers also hope to have
information on using crops other than corn as
sources of alcohol.
"Expanding the research to include several
departments has done much to expose
problems that need to be solved," says
Moore, "but not all the problems can be
worked on at SDSU. And the amount of
research effort will be directly related to the
interest of the research staff, other research
priorities of the Station and, of course, the
availability of funds for carrying on this type
of research activity."
The writer is John Pates, agricultural editor and head of the
Ag Information Office.
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Fighting vandalism
Lighting, locking, and identification
are main weapons against rural crime
but too few of us follow up, study says
About 142 persons in every thousand
experience vandalism within a year's time in
rural, nontown South Dakota. It is the crime
most often experienced in rural South
Dakota.
And it costs $1.9 million per year, or $61
per victim, counting property loss and the
work time lost in reporting and following up
on the incident.
In about 70% of the victimizations in rural
South Dakota, the lost or damaged property is
not replaced or covered by insurance.
These are a few facts from ' 'Rural Crime
Prevention in South Dakota, " submitted to the
South Dakota Rural Development Advisory
Council under Title V of the Rural
Development Act of 1972.
The report was done by the Criminal
Justice Studies Program, Department of
Political Science, at the University of South
Dakota, Vermillion.
10

The report was turned over to the Rural
Sociology Department at SDSU for the
Extension component-fact sheets, reports,
and a slide presentation for public
dissemination. In charge at SDSU were Dr. R.D.
Mendelsohn and J. L. Faltemier with
assistance from Deb Crotchett.
The type of nontown property that was
vandalized was landscaping, outdoor
household, mailboxes-24 %; farm property
such as livestock, grain, and
implements-24%; outbuildings and
fences-21 %; Jhd motor vehicles-19%.
After vandalism came theft (89.8
victimizations per thousand), burglary (53.3),
assault (43.6), sexual assault (10), robbery
(7.2), and motor vehicle theft (6).
Rural crime in S.D. altogether cost $4.4
million for the study year.
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But not to panic. We still have lower
crime rate than the national average

,;

The researchers found that, while crime is
on the increase in South Dakota, rural
residents of South Dakota are victimized at a
lower rate than their urban counterparts.
They also say that there is no crime wave in
South Dakota. The state has always enjoyed a
relatively low rate of major crimes compared
to national averages, the report says. South
Dakota consistently ranks in the bottom 10%
in terms of major crime.
FBI Uniform Crime Reports show that the
crime rate in South Dakota has grown from
1 ,278 victimizations per 100,000 persons in
1972 to 2,960 in 1979.
Yet South Dakota's overall rural crime rate
is " very low," less than one half the national
rural average , the researchers said.
The USD crime report shows that statewide
only about 44% of all vandalisms were
reported to authorities. The main reason they
were not reported is because the victims
believed that nothing could be done, for they
had no proof of who did it.
Only 8 % of the vandalism offenders were
caught.
Theft, the second most common crime in
rural South Dakota, costs the rural
community about $867,000 per year and costs

the individual victim about $50 per incident.
Most often stolen were tools and small
·
farm equipment, followed by indoor
household property and goods; livestock,
grain, and implements; and motor vehicle
parts and accessories.
Burglary, the forceful entry of a building,
cost rural South Dakotans $597,288 during
the year of the study. The average cost of
each victimization was $62. Farm buildings
are almost as likely to be burglarized as is
the farm house.
·
The rate of assaults upon rural nontown
people was 43.6 per 1,000. Most victims were
young males with the average age of 27.
Seventy five percent of assaults were never
reported. Only 25% of the assailants were
total strangers. The reasons assaults were
not reported were that the victim didn ' t think
it was important enough or he considered it a
private or personal matter and did not want
to report it.
Rural sexual assault consisted of 10 victims
per 1,000 women.
Robbery, the taking of something by force
or threat of force , was the least common of
all crimes studied in South Dakota. The rural
rate was five per 1,000 in a year. Total rural
loss to robbery in a year amounted to $9,961.
Looking at the rural offender, South
Dakota ' s major property crime seems to be
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much more of a juvenile crime problem, the
report states. South Dakota's juvenile arrest
rate for major property crimes is
substantially higher than the rural U.S. rate
for juveniles.
Juveniles account for 53.3 % of major
property crimes in South Dakota, but in the
United States only 36.4%.
Crimes against the person are more apt to
be committed by an adult, the report says.
The typical offender in rural South Dakota
is a young white male (15-25 years old) with
little, if any, prior criminal involvement.
Survey shows more people know how
to prevent crime than actually do it

The researchers conducted a survey to
determine current crime prevention
practices. This survey found that most rural
residents agree that the various crime
prevention measures of locking, lighting,
identification, firearms, and the use of
watchdogs are effective. They rated locking
and lighting as the most effective.
Town residents, the survey showed, are
much more likely to lock their residences,
garages, and their cars than respondents
living outside of town.
Only 6 to 7% of nontown respondents
always or most of the time lock their
equipment or outbuildings. At the other
extreme, 87% of those possessing locks on
their gas or fuel tanks use them always or
most of the time.
Only about a third of the respondents
report having identification numbers on most
of their tractors, combines, etc. But for .
livestock, 62 o/o of the non town residents
indicate that they brand or use eartags to
identify their livestock.
Forty percent of those living outside of
town have a watchdog. As for firearms,
although the vast majority of rural residents
owns firearms, only 18% report owning a
weapon mainly for protection.
When away from home, rural residents
report leaving the lights on as the main
prevention device, but one third indicate that
they take no protective measures when away
from home for a short period. When away for
an extended period of time the most popular
preventive measure is to have someone stay
or watch the house or farm.
Law enforcement officers interviewed said
that the most effective technique citizens can
use is identification, followed by lighting and
locking.
Survey has recommendations to
foil criminals in South Dakota
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The researchers came up with
recommendations for crime prevention in

South Dakota. They follow:
Strengthen crime prevention efforts with
interested individuals and groups, not for
them.
Resist over-dramatizing the crime picture in
rural South Dakota.
Take into account the rural environment.
Center on vandalism, theft, burglary, and
assault, in that order.
Direct efforts at those geographical areas
experiencing the highest crime rates.
Choose appropriate crime prevention
measures for rural town residents and rural
nontown residents. Such measures are
different.
Take measures in rural towns to protect
houses and cars from vandalism, while in the
country, protect property other than the
house and the car.
·
Focus on the home and place of work in
rural towns and on the home in rural
nontown areas.
Consider the house and outbuildings in
rural nontown areas for prevention of rural
burglaries.
Emphasize specific implementation rather
than general persuasion in basic crime
prevention measures (such as lighting,
locking, and identification).
Place little emphasis on outside lighting
and greater emphasis on interior lighting in
rural nontown areas.
Encourage rural nontown residents to lock
their residences when they are at home at
night and when they are away from home.
Encourage nontown residents to lock
outbuildings which contain valuable personal
property.
Study the locking of equipment when home
or away from home.
Encourage rural nontown residents to
obtain locks for fuel tanks.
Encourage rural residents to place
identification marks on their equipment,
livestock, and valuable household possessions
and to keep records of these identification
marks.
Study the use of dogs or firearms as crime
prevention measures.
Convince rural citizens and rural law
enforcement agencies to adopt a policy of
restrained intervention toward youthful
offenders.
Provide better law enforcement to meet the
needs of rural town and nontown residents.
Implement crime prevention programs
through local co,mmunity groups or local law
enforcement officials.
Provide a state level agency the mandate
and resources to carry out an ongoing
program in the collection and analysis of
crime and criminal justice.
The writer is Jerry Leslie, information specialist in the A g
Information Office.
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One recipe for bringing wealth to a region
goes like this: take a seemingly useless
material that is readily available and
abundant, and turn it into a product
somebody badly needs.
, Two SDSU researchers-an engineer and a
chemist-followed this recipe, and helped
bring literally millions of new dollars into the
economy of the state.
Dr. Dennis L. Moe, now head of the
Department of Agricultural Engineering, and
Alvin Maxon, now retired but then head of
the Experiment Station Chemistry
Department, recognized in the early 1950's
that if South Dakota has any low-cost
material in great abundance, it's certainly
shale.
Maxon earlier had surveyed locations of
various shale deposits in conjunction with his
research on selenium, and he had a fair idea
of the immensity and variety of this material
in the state.
Moe knew that a great need existed for
lightweight aggregate for the building boom
following World War II, and he knew that the
right type of shale, processed in the correct
manner, would produce it.
The results of their subsequent
experimental and developmental work
changed the face of South Dakota-both
literally and figuratively.
Recounting his experiences, Moe said, "We
in Agricultural Engineering got into the
project for four reasons: first, it was most
evident that we had huge shale deposits;
second, lightweight aggregate-especially for
building blocks-was in critically short
supply at the time (not only here in South
Dakota, but also nationwide); third, we had
pressing needs in the state for construction of
both farm and public buildings ; and fourth .
the aggregate manufacturing plants that then

existed were so few and widely scattered
that transportation costs made it practically
impossible to use the material on any large
scale here in South Dakota.
"The principle we're talking about is a
simple one. If you can make a concrete
building block which weighs only about half
as mu.ch and which is as strong or stronger
than the original, you've cut your
transportation costs nearly in half. And
you've saved on construction costs because
the block is easier to handle and faster to lay.
"In those days, the only lightweight
aggregate we had in any great supply was
cinders from large furnaces and power
plants. And that was in jeopardy as more
large plants switched from coal to powdered
coke or natural gas."
The use of concrete blocks for building had
increased 8,000 % during the 10 years
following 1936. By 1952, Moe estimated,
South ·Dakota had been experiencing an
"acute" shortage of lightweight aggregate for
a bout 8 years.
Aggregate faced a tough battery
of tests before it would be accepted

The research problems were: which of the
several types of shale sampled in 64 sites
along the Missouri River and in western
South Dakota was best, and what type of
processing would turn the material into the
best product?
Moe looked at seven main characteristics.
The resulting aggregate should be
lightweight, made of rounded-edge particles,
have low water absorption qualities and
uniform particle-size gradations, be
chemically pure and inert, and have low
production costs.
13
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It was a tall order, he admitted.
Gravel aggregate weighs about 100 lb per
cubic foot, so lightweight aggregate should
weigh less than 50. The aggregate also
needed to be as strong as possible. Stronger
aggregate takes less cement for ·a given
strength of concrete; this results not only in
less weight, but also in less cost.
Low water absorption is .desirable, to keep
the cement stable. The aggregate should have
a good range of sizes, both for the workability
of the concrete and the appearance of the
finished blocks.
The advantage in being chemically inert is
because certain compounds affect cement
setting time. Chemical purity also lessens the
chances of stains in the product and improves
weathering resistance.
"Probably the most important
characteristic is the initial cost per cubic
yard of aggregate. The extra cost of
lightweight aggregate over heavier
aggregates, such as common gravel, must be
offset by better thermal and acoustical
qualities, ease in handling, and lighter weight
(which permits elimination of some
reinforcing steel and the use of lighter
construction in forms)," he said.

'

One shale passed the tests, but would
its superior qualities ever be used?

Of the 64 shale samples taken from various
geological strata in 1950 and 1951, the Virgin
Creek member of the Pierre Shale Formation
seemed most promising because, in many of
its locations, it can be scooped from the .
surface without blasting, and because
mechanical handling breaks it into particles
about the right size for heating and
expanding.
One excellent outcropping was discovered
near Creston; a second was found near
Promise. Creston is on Highway 40, east of
Rapid City; while Promise is located about 30
miles southwest of Mobridge.
" The great advantage of shale for
lightweight aggregate is that it really 'bloats'
when heated. That meant our next step was
finding the best heating process," he said.
Laboratory testing showed that Virgin
Creek shale expands in a unique manner.
After preheating a sample of the shale for
20 minutes at 400° C, then rapidly increasing
the temperature to 1050-1070°C, Moe found
that the surface of the shale became
pyroplastic-able to be molded by heat. After
a few minutes, "bloating" resulted in the
immediate honeycombing of the interior of the
particle. After cooling, the surface of the
particle became glazed. The resulting
material was very strong, and the surface

II
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was a bout as hard and as chemically pure as
glass.
The expansion had occurred without
excessive heat requirements, Moe decided,
and the resulting density was under 50 lb per
cubic foot. There were slight sticking
tendencies, but a rotary kiln in full-scale
production would minimize the problem.
The resulting particles were lighter than
water, and with a surface almost completely
glazed, they would absorb less than 3%
water by weight. However, certain grinding
of the particles would be necessary for the
correct material gradations.
The next step was to laboratory-test
sample building blocks from the material and
determine the exact proportions of cement,
water, and aggregate for the finished
concrete.
The resulting blocks weighed from 22 to 26
lb and had superior shrinkage control and , ,
strength which ranged to 1805 lb per square
inch. By comparison, typical concrete block
weighed about 45 lb each.
Moe and Maxon now had a superior
product and practically unlimited supplies of
raw material. The final challenge-putting
the research to use-was almost as difficult
as developng the aggregate itself.
Moe figured that a bout $350,000 (in 1952
dollars) would be needed to build and equip a
plant for profitable operation. A shale deposit
of between four and five million cubic yards
was needed in a single location. Railroad
facilities, ample water supplies, electrical
power at reasonable rates, and adequate
highway facilities all were needed at the
plant site.
An adequate labor supply was a must, and
a natural gas supply of at least 40 million
cubic feet per month was needed within 19
miles of the plant site. An annual market for
at least 80,000 cubic yards of the aggregate
was needed, and an annual market for about
200,000 cubic yards within a 300-mile radius
of the plant was highly desirable.
And other rock and soil should overlay the
shale deposit in no more than a 15-foot depth.
All that, difficult as it may have seemed,
could be arranged. Such a plant would
succe.e d. But who would run it?
They first turned to the state of South
Dakota and the Department of Natural
Resources.
State officials were indeed interested in the
product, but not to the point of committing
funds . The State Cement Commission would
construct a small kiln for testing shale. The
remainder was up to Moe and Maxon, said
both the SDSU administration and the state
officials.
The writer is Larry K. Tennyson, information specialist in
the Ag Information Office.
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The selenium research which resulted in
the first mapping of Pierre shale had brought
Maxon and Moe in contact with a medical
doctor in Rapid City, whom they asked to
watch for possible selenium poisoning in
humans.
Dr. Ray E. Lemley later became the first to
diagnose selenium poisoning in humans and
the first to successfully treat it. Lemley, a
native South Dakotan, had been the first
medical officer for what was then called
Rapid City Army Air Force Base, and earlier,
probably was the only medical- selenium
consultant ever to work in South America in
the midst of a revolution. He 'd removed five
.38 caliber bullets from the famous gangster
"Legs" Diamond while still a young intern in
New York City, and he even claimed
membership in an Austrian dueling society.
Now, there was a man who would take
some chances.
The two researchers presented their
findings to Lemley with evidence of South
Dakota's need for lightweight aggregate. -They
told him of the immense shale deposits in the
Rapid City area.
The State Cement Plant delivered on its
promise to help a local industry develop a
lightweight aggregate by furnishing a small
2x12-ft rotary kiln for testing sample shale
batches. The kiln was a perfect miniature of
a normal-sized kiln, and it duplicated all of
the standard features.
Lemley was convinced, and he put together
a team of five major investors to form Light

Agg~egates, Inc. The plant was to be located
just across the fence from Dakota Block, Inc
owned and managed by Les Kennedy, in
northwestern Rapid City.
Kennedy agreed to take the first $50,000
worth of product for making lightweight
building blocks-which he chose to call
"Haydite" because the name was nationally
known by that time for the same type of
block-and the project was soon underway.
Kennedy continued to buy most of the plant
output for the first couple of years.
Soon after, Moe and Lemley began scouting
new locations for plants and new sources of
suitable shale.
A-plant at Mandan, N.D., used shale from
the Cannonball Formation and produced
aggregate known as "Molite," after Moe.
An old lake bed within the city limits of
Regina, Saskatchewan, provided raw material
for a plant in that city. In Winnipeg,
Manitoba, a 55-foot layer of shale-actually
part of the bed of ancient Lake
Agassiz-sparked building of a plant there.
The fourth plant used clay, which is
approximately the same as shale but less
compressed, as its raw material and was
situated at Springfield, Minn.
All five of the plants remain in operation to
this day, Lemley said.
Shale varies greatly from location to
location, and in many instances the only way
to perfect the product was by "eye."
Sophisticated equipment and instruments
were available, but proper kiln burning was
15
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From the Rapid City plant has come material used in practically every newer
bujlding on the SDSU campus, many buildings in the upper Midwest, and
highway bridge~. In fact, about 50% of all concrete construction in the state
may come from this plant. But, like many other enterprises, the plant is
combating energy costs. There may be an answer in sawdust, but the
managers know they need a lot of research and study first.

regulated by the appearance of the material
during burning. It took a bout a year to
properly train a good "burning" man, Lemley
said.
The group improved their profitability by
reclycling obsolete equipment. Light
Aggregates, Inc at Rapid City used former
cement coolers welded together as its kiln.
The Winnipeg plant used two obsolete kilns
measuring 7x160 ft each.
Lemley explained that old rotary kilns
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frequently were available from cement
manufacturers who were installing larger
and newer models. "They worked just fine for
us." he commented, "because we were
running only at about 2200°F rather than the
2700 required for cement, and that makes a
lot of differ~nce."
In Winnipeg, where the plant operated only
during the warmer months because of the
severe winters, the group located near the
North Star Oil Refinery. During summer
..u
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months, the refinery had little market for its
heavy, Bunker #6 heating oil, and the
aggregate plant was able to buy that fuel for
5 cents per gallon delivered at 180°. The oil
was so thick that, "at any temperature below
that, you could almost walk on it."
Electrically heated storage tanks kept the
heavy fuel hot enough to flow into the kiln
burners as it was required.

Their aggregate-block house withstood atomic
blast while others were "blown to smithereens"
Did their product sell? It sure did.
"And it helped that our four lightweightaggregate houses withstood the 'Operation
Cue' atomic-blast tests in Nevada at a time
when all others blew to smithereens," says
Lemley.
Light Aggregates, Inc and other housing
and materials manufacturers were
represented in a model community subjected
to atomic blast for civil defense planning
' purposes iri "Operation Cue." Public interest
in civil defense ran high at the time, as
evidenced by the number of atomic fallout
shelters then being built into new homes and
public buildings. Dr. Lemley was invited to
personally witness the test from a shelter on
the Nevada atomic testing range.
With an excellent market and good
profitability, the plants soon were sought by
other investors. "I didn't want to run all five
plants the rest of my life anyway," said
Lemley. The Rapid City plant was retained
for a time.
Les Kennedy purchased Lemley's stock in
Light Aggregates, Inc in 1957, and he
eventually purchased the remaining major
blocks of stock before finally selling those
holdings to Lein Industries, Inc in 1976.
After gaining control of the company,
Kennedy greatly expanded its market. He
supplied lightweight aggregate for the
decking of several large bridges in South
Dakota. The Missouri River Bridge at
Mobridge alone resulted in several hundr~d
railroad carloads of aggregate being shipped
to that site .
Nearly every new building on the campus
at SDSU features lightweight concrete
construction made of material from the Rapid
City plant. Several deckings on interstate
highway overpasses in the Sioux Falls area
are similarly made of that material.
Lightweight aggregate from Rapid City now

accounts for about 50% of all concrete
construction in the state, Kennedy reckoned.
It first was used primarily in the
manufacture of building blocks because it
was cheaper to put in place, cheaper to ship,
easier to handle, more naila ble, and more
insulating-among its several advantages.
"Now, most newer buildings in Rapid City
and elsewhere in the state use lightweight
aggregates in their roof decks and floor
systems," Kennedy said. "Floors in the new
Black Hills Power & Light building, the
Rushmore Life building, and the First Federal
Savings & Loan building here in Rapid City all
were made of lightweight aggregate because,
with less tonnage in floors and roofs, you
don't need such heavy structural members or
steel reinforcing."
The South Dakota location of the plant has
been a critical factor in the state's economy,
agreed Kennedy. Other than the smaller plant
in Mandan, the nearest source of lightweight
aggregate was a plant near Denver, which
since has gone out of business because of
environmental problems. This new industry
not only saved immense shipping
expenditures for state builders, but also
benefited local trucking and rail industries.
Kennedy shipped his block products to nearly
all of the state of Wyoming and part of North
Dakota, and he supplied aggregate to cities
including Denver, Cheyenne, and Chadron.

The story has come full circle-again
there's a material somebody could use
Kennedy, now semi-retired and living
during colder months in Palm Desert, Calif, is
concerned for the future of lightweight
aggregate because of soaring enf::rgy costs.
"The problem now is that the cost of
natural gas for firing the kiln has increased
fivefold during just the past 3 years,;' he said.
"This has just about put lightweight
aggregate to the point where it is impractical.
"They're trying to develop a burner that
will use local sawdust, but capital investment
is apt to be large, and one would have to
know that his market was good before going
ahead with this," he said.
"Sounds like another research effort is
needed, then?" he was asked.
"Yes," he replied.
The writer is Larry K. Tennyson, information specialist in
the Ag Information Office.
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More than a paycheck
The benefits of a college education spill
out to all of us when students work at
the side of our agricultural scientists
Mixed in with the usual food service and
clerical part-time jobs on the SDSU campus
are some others-jobs that ·give students
something beyond a paycheck.
Undergraduates work as technicians in the
Seed Testing Lab, the Veterinary Diagnostic
Lab, the Soil Analysis Lab. They assist
researchers with data collection, computer
programming. They care for research animals
at the sheep unit, the beef cattle barn, the

poultry research cente r. They astound their
parents with language and ideas that seem
" advanced. " They learn a great deal.
Graduate research assistants are in charge
of entire sub-projects that can take 2 to 3
yea rs to complete. For the most part they
control the direction of their own research ,
but they must work within their mafor
adviser's research goals, who in turn must
work within department goals.

Students clearly aren't the only ones that
benefit from this apprenticeship. The benefit
to the Experiment Station that is probably
most easily measured is economic.
To repla ce all undergraduate student
assistants with full-time technicians "would
create an almost insurmountable financial
burden on the departments, " Dean of the
Graduate School Dr. Christopher Sword said.
Other benefits are less concrete. The job
could help a student make a career decision.
A student' s assistance frees the researcher to
concentrate efforts in a different area. A
student that becomes more familiar with the
problems of South Dakota may one day
contribute to the solutions of those problems.
It has happened just that way, many times.
''That bit of information could save
many lives and billions of dollars"

Dick Hesse recently completed work for an
MS degree in biology. He came to Brookings 2
years ago with his family afte'r· several years
of research work at the U.S. Army Medical

Research Institute of Infectious Diseases in
Maryland.
Hesse has been working with Dr. Thomas
Toth on bovine respiratory tract diseases, the
largest cause of economic loss in the livestock
industry and the second largest in the dairy
industry. Nationally, losses now amount to
$400 million- each year.
"We are trying to obtain a better
understanding of what the disease process is,
how it progresses, and how viruses enhance
the chance for secondary bacterial
infections," Hesse said.
" My resear'c h was on how the
parainfluenza 3 virus grows in alveolar
macrophages (wandering ceHs in the lungs

Dick Hesse, above, and Shirley Wynia, right, are both doing graduate
research in respiratory diseases of cattle, the largest cause of economic
loss in livestock. Hesse is examining the role viruses play in secondary
bacterial infections; Wynia is searching for a test against a herpesvirus
that is showing !JP more often in the respiratory tract.

that ingest foreign bodies such as bacteria or
dust) and the extent to which macrophage
research is done with bacteria which are
frequently secondary (although major)
pathogens in the respirator y disease
complex."
Toth credits Hesse's and Shirley
Wynia's research as being a major factor in
attempting to obtain USDA grants to
supplement state funding for the project~
Wynia recently began work on an MS
degree in microbiology. Her research goal is
to develop a test for lymphocyte-mediated
cytotoxicity against a bovine herpesvirus that
is being isolated with increasing frequency
from the bovine respiratory tract.
''We very much depend on student
contributions in this department," Toth
said.
" With this type of research, the procedures
we use are changing from day to day. So,
most undergraduate student help is in
diagnostic work. There you have established
methods, such as how you look for certain
viruses ," Toth explains.
" It is sometimes difficult for students when
they switch from diagnostic work to research,
because in research we often develop new
methods. It can be very trying. It's a
mentality that has to be acquired-the ability
to take defeat. Then one day, something
works and that person walks around with a
big smile on his face. The rewards are very
personal. Several years of work can be very
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successful, yet be summarized in only a few
lines in a journal article. But that bit of
information could save many lives and
millions of dollars."
Licorice looks like a good forage legume;
student's work gives us a leading edge

In the past few years, an idea has taken
shape to develop a native legume whose
growth habit is compatible with warm-season
native grasses such as big bluestem,
switchgrass, and Indiangrass, making it
suitable for interseeding in pasture. The
system would continue producing forage
through mid-summer's drought and heat.
Warm-season native grasses have been a
part of the grass breeding program since the
early '60's, but work on a warm-season
native legume is new. The legume that shows
the most promise, American licorice, is not
part of the breeding program at any other
Experiment Station, although it has been
generating a great deal of interest.
Work on American licorice began more
quickly than it might have when Levi
Akunda bweni qJmpleted his MS degree in
July of 1980 in p~sture management and
entered into a PhD program with emphasis in
forage (legume) breeding. He is a graduate
research assistant under forage breeder Dr.
Arvid Boe.
American licorice, Glycyrrhiza lepidota,

This licorice doesn't have enough sugar to extract for
commercial use, says Levi Akundabweni , graduate research
assistant. It is a native warm-season legume which is tough
and aggressive and might be better than alfalfa for
interseeding with warm-season grasses.

derives its generic name from the fact that its
roots contain about 6 % glycyrrhizin-a
compound that is 50 times as sweet as sugar.
However, the European licorice, G. glabra,
from which the commercial extract is made,
contains two to three times as much
glycyrrhizin as the licorice found in South
Dakota.
''The amount of glycyrrhizin is too low to
merit any interest in its commercial value for
extraction, and for our purpose we are
interested in its attributes as a forage
species. It strikes us as a potentially valuable
resource," Akunda bweni said.
In 1980, plants were collected a long two
major transects. The north-south transect fell
on a line from Dunseith , ND, near the
Canadian border, south to Brookings. The
east-west transect stretched from Brookings
to Rapid City.
" We are evaluating these ecotypes at our
SDSU nursery, greenhouse, and laboratory
facilities for seed characteristics, emergence,
seedling vigor, reproductive and vegetative
behavior, cytology, gross morphology, and the
forage attributes," Akundabweni said.

Steven Fransen, another graduate assistant
in plant science, conducted tests on nutritive
quality of licorice and found that it may be
equal in quality to alfalfa.
"I am doing just about every possible
relevant test to help us learn what we do not
know about this plant-but we are just
beginning to scratch the surface,"
Akunda bweni said.
"Our communication with Dr. R.M. Pengra
(professor of microbiology) was encouraging
in view of this plant's capability to fix
nitrogen. It is very aggressive and its thick
underground stems, called rhizomes, make
this an excellent plant for colonizing
disturbed areas even if it were not used as a
forage crop. It flowers around mid-July, giving
it an advantage over alfalfa for mixing with
the native warm-season grasses."
This work fits well into Levi's plans. Next
summer he will go to the International
Livestock Center for Africa in Ethiopia where
he will complete the last 2 years of his PhD
work , doing research with native clovers with
much the same methodology he uses in
studying wild licorice. He plans to then
return to his home in Kenya where he will
work as one of the few, if not the only, PhDtrained pasture management specialists in a
nation of 15 million, 90 % of whom depend on
subsistence agriculture.

"We consider them professionals;
they are a real key to research''

Since 1974, Dr. Mylo Hellickson has been
involved in a national effort, along with 36
other educators and private industry
representatives who also receive research
grants from the U.S. Department of Energy, to
develop solar energy technology for farm use.
His research is on the use of a reflector
and a flat plate collector containing rock
storage for use in grain drying and for
heating confinement buildings and water. The
goal is a portable system adapted to many
uses so it will pay for itself more quickly.
Hellickson has had six graduate students
and about 10 undergraduate students work
with him on this project. He maintains that
"students are a real key to a research
program. "
" Graduate students tremendously extend
my time potential," Hellickson said. "Three
grad students can be working in three
different directions. My job is to monitor
those results . We consider them professionals
and we turn over a great deal of
responsibility to them. It is best to get good
people, develop the funding needed, and get
out of the way."
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collector and reflector and has done some
design work.
"The department also has two full-time
technicians to assist in teaching and
research. We feel it is important to involve
students in the work , but it is also necessary
to have technicians with skills that student
assistants haven't developed ."
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Student presents programs on foods
research to high school students

Joelene Meckels is a food science major from Chamberlain.
Research is a part of her class requirements, and she's been
working with professors in the Animal Science Department
on restructured meat . She now travels to high schools to
explain SDSU's work in food science and research.

Last spring three students in the ag
engineering senior design class worked on 'the
reflector, finding a lighter weight reflective
material and redesigning the support
structure. Hellickson has made further
modifications and has been testing the
strength and effectiveness of the material
that has reduced the weight of the reflector
by 50%.
Three undergraduate students have worked
on the project during this past summer-Tom
Flannigan, Chuck Johnson, and Eric Weber.
They have made major contributions in the
areas of collector and reflector design and
construction, mathematical simulation of the
performance of the solar system, and the
economics of solar energy for agricultural
applications, Hellickson said.
Chuck Raymond, a junior in ag engineering
from Wilmot, has worked for Hellickson for
over a year now. " He works mostly with data
aquisition and analysis using a
microcomputer system in the department,"
Hellickson said. "But he is a 'jack of all
trades. ' He also has worked on building the
22

Restructured meats research under Dr. Bill
Costello has channeled the efforts of a steady
stream of undergraduates since the project
began in 1979 .
That fall, Joelene Meckels , a junior in food
science from Chamberlain, began as a cook
for the taste panels. Since then, her work has
expanded to include most of the testing
procedures necessary.
"When I began work here, I didn 't have a
good idea of what research involved,"
Meckels said. "But now this next year, I will
be traveling to a high school about every 2
weeks to present a slide show we developed
and explain to the students what work in food
science is. The program is sponsored by the
Beef Industry Council and the South Dakota
Cow Belles. "
Participation in foods research was a
requirement of food science majors in a
research problems class. They conducted
taste panels and completed tests to determine
fat and moisture content, texture evaluation,
and shear tenderness. Students co-authored
and authored journal articles along with the
scientists directing the project.
Three of the five students who worked on
the flaked and formed beef project went to
work as technicians for the USDA Meat
Animal Research Center at Clay Center,
Nebraska, after graduation this year.

'

Benefits of student research spread far
out across state-even to your doorstep

The advantages and disadvantages, of
course, are very individual. But the consensus
is that students are an integral part of the
Experiment Station.
Sword sums it up. "The free exchange
of new ideas between faculty and students
promotes a much more active environment
conducive to go dd quality research. "
When we can blend education and
research , we will help both. And you benefit.
1

The writer is Susan Ivey, former assistant information
specialist in the Ag Information Office.
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Agricultural Experiment Station
South Dakota State University

94th annual report
Advisory groups
Agricultural Advisory Committee
1981
John E. ( Matt) Sutton , Agar
Arnold Wienk, Lake Preston
Dale Borchard , Redfield
Doyce Friedow , Madison
Mrs . Willis (Joanne) Bieber, Bowdle

1982
Elmo Cain , Lemmon
Roger Hainy , Wessington Springs
Roger Zuehlke, Britton
Gordon Brockmueller, Freeman
Mark Keffeler , Sturgis

1983
Howard Eggers, Philip
Kermit Torve, Rapid City
Glenn Blumhardt , Bowdle
Paul Thomas, Murdo

Northeast Research Farm

Cottonwood

Chuck Langner, Clark
Wayne J. Fletcher, Garden City
Joe E. Schuch , Sisseton
Gerald Balvin , Claire City
George Black, Britton
Irwin Symens , Amherst
Jim Wilson , Webster
John Schwab , Andover
Dale Wiitala, Clear Lake
Charles Meyer, Revillo
Donald Guthmiller, Hayti
Vernon Singrey , Hazel
Joe R. Schuch , Milbank
Lyle Kriesel , Summit
Bob Schurrer, Watertown
Harlan Haugen , Wallace
Orrin Korth , Watertown
Loyal Evjen , South Shore
Quentin Kingsley, Brookings (SDSU)
Maurice Horton , Brookings (SDSU)
Joe Bonnemann , Brookings (SDSU)

Ohmer Cook , Philip
Charles Deutscher , Wall
Clifford Fees , Philip
J. Tipps Hamilton , Midland
Harold Ire land , Martin
Harold Odom , Philip
Eugene Thomas , Murdo
Mark Trask, Elm Springs
Neal Brun~kill , Philip
Robert (Barney) Pfeifer , Wall

))

Veterinary Science
Oscar Nygaard, Clear Lake
Les Zeller, Vermillion
Harold C. Nelson , Yankton
Duane Hughes , Pierre
Ted Cox, Armour
Gene Monfore , Mobridge

1984
John C. Hu nter, Ardmore
David Bogue , Beresford
Andrew Fischbach , Faith
·wendell Rea , Aberdeen
Mrs . Eugene (Esther) Kisch , Wagner

Southeast Experiment Farm
Stanley Jensen , Beresford , president
Merlin Peterson , Irene, vice president
Sidney Abild , Wakonda , treasurer
Vane Miller, Yankton , secretary
Lloyd Overgaard , Centerville
Leonard C. Welter , Harrisburg
Leon Jorgensen , Freeman
Darrell A. Edelman , Menno
Willie Huebner , Akron , IA
Richard Bottolfson , Vermillion
Robert Anderson , Hudson
Joe Uherka , Wagner
Wayne Burkhart, Dell Rapids
Ron Larsen , Beresford

Central Research Station
Dick Fadgen , Huron
Doug Meyer, Huron
Ray Larsen , Faulkton
Larry Lindhorst , Cresbard
Wayne Nesby , Miller
Jay Pugh, Miller
Robert Edwards , Pierre
Jerry Hawkins , Pierre
Bob Fehr , Highmore
Dennis Ruzicka , Highmore
Lawrence Carson , Wessington Springs
John Swanson, Wessington Springs
Lawrence Madsen , Gettysburg
Larry Nagel , Gettysburg
Craig Haugaard , Onida
Doug Marsh , Onida
Mike Volek , Highmore

Staff
Board of Reg ents
Dr . F. Gordon Foster , acting executive
director/Assoc. Comm . Acad . Affairs , Pierre
LeRoy J. Tiede , Assoc . Comm . for
Administration, Pierre
Fredric R. Cozad , Martin
Howard Levi , Aberdeen
Dennis C. McFarland , Sioux Falls
Marjorie Mortimer , Belle Fourche
Howard Owens , Sturgis
Betty Redfield , Hot Springs
Bonnie Sivage, Hayes
William J. Srstka , Jr., Pierre
Michelle Tapken , Yankton
Jeff Hiemstra, Rapid City

Antelope Range
Blaine Drageset , Isabel
Dave Fischbach , Faith
Bill Clanton , Buffalo
Gary Gilbert , Ludlow
John Johnson , Sturgis
Mark Keffeler , Sturgis
Ray Meyer, Sorum
Harold Millett , Reva
Leonard Nygaard , Gascoyne , ND

Executive
S.O. Berg, PhD, president
DiQ. Dearborn, PhD, dean
R.A. Moore , PhD , associate dean and director
W.A. Bugg , BSA, director of finance
R.P. Stohr . executive assistant

Station Statistician
W.L. Tucker , PhD , professor
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Agricultural Engineering

Dairy Science

Plant Science

D.L. Moe , D Sci, professor and head
L.L. Christianson , PhD , assistant professor
T.S. Chisholm , PhD , associate professor
S.T. Chu , PhD, professor
D.W. DeBoer, PhD , professor
A.C. Dittman , BS, research associate
A.J . Heber , MS, instructor (R 6-81)
M.A. Hellickson , PhD , professor
V.C. Kelly , MA , instructor
W.F. Lytle , MS , associate professor
V. Myers , MS , professor
S. Papendick , MS , instructor (R 6-81)
F. Sch mer , MS , associate professor
J. Wiersma , PhD , professor

J.G.Parsons, PhD, professor and head
R.J. Baker , PhD , professor
A.K. Clark , PhD , assistant professor
T.M. Gilmore, PhD , assistant professor
F.C. Ludens, BS , assistant in
S.W. Seas , MS , associate professor
D.J. Schingoethe , PhD , professor
K.R. Spurgeon, PhD , professor
G.D . Stewart , BS , assistant in
H.H. Voelker , PhD , professor

M.L. Horton , PhD, professor and head
W.E. Arnold , PhD , professor ·
A.A. Boe , PhD , assistant professor
J.J. Bonnemann , MS, assistant professor
T.F. Branson , PhD , USDA-C , assistant professor
G.W . Buchenau , PhD, associate professor
D.P . Buscher, BS , assistant in (R 9-80)
C.G. Carlson , PhD , assistant professor Water
Resources-C
M.L. Carson, PhD, assistant professor
P.L. Carson, MS, professor
T.K . Chicoine , assistant in
C.D . Dybing, PhD , USDA-C, professor
E.R. Easton, PhD, assistant professor
G.W . Erion , MS, assistant professor
P.D. Evenson, MS, associate professor
B.G. Farber, assistant in
M.W. Ferguson, PhD , assistant professor
L.O. Fine, PhD , professor
J.R. Fisher, PhD, USDA-C, assistant professor
W.S. Gardner, PhD , professor
J.V. Gednalske , BS, assistant in
H.A. Geise , MS, assistant professor
R.H. Gelderman , MS , manager, Soil and Plant
Analytical Lab
K.A. Grady , MS , research associate
R.D. Gustin , PhD , USDA-C, assistant professor
S.R. Gylling, BS , assistant in
T.J. Heilmann , BS , assistant in
G.K. Hess, BS, assistant in (R 3-81)
D.L. Huber, BS , superintendent , Pasture
Research Center
A.L. Kahler , PhD , USDA-C , associate professor
D. L. Keim, PhD, assistant professor
D. G. Kenefick , PhD , professor
O.S. Kingsley , MS , assistant professor
R.W. Kieckhefer , PhD , USDA-C , associate
professor
V. M. Kirk, PhD , USDA-C, associate professor
R.A. Kohl , PhD, associate professor
J.L. Krysan , PhD , USDA-C , associate professor
C.L. Lay , PhD , assistant professor
D.D . Malo, PhD , assistant professor
C.J . Mankin , PhD , professor (R 6-81)
J.G. Matthees , MS , research associate
B. McDaniel , PhD , professor
G.A. Nelson , BS , assistant in (R 2-81)
M.A. Peterson , BS , assistant in
R. Pollmann , MEd , assistant professor
P.B. Price , PhD , USDA-C, professor
J.K. Purdie , BS , assistant in (.R 9-80)
D.J. Reeves , PhD , associate professor
J .G . Ross , PhD , professor (R 6-81)
W.T. Schaefer , BS , assistant in
D.B. Shank , PhD , professor (R 7-80)
F.E. Shubeck , PhD , professor
R.L. Smith , BS , assistant in
J.D. Smolik , PhD , assistant professor
D. K. Steiger , BS , assistant in
C.E. Stymiest , MS , Assistant Professor
R.R. Vigil , PhD , assistant professor
D.D. Walgenbach , PhD , professor
R.J. Walstrom , PhD, professor
J.B. Weber , MS , manager , Foundation Seed
Stock
D.G. Wells , PhD , professor
F.C. Westin , PhD , professor (R 5-81 )
E.M. White , PhD , professor
Z.W. Wicks , PhD , assistant professor
C.W. Wirth , BS , assistant in
M.A. Wrucke , BS , assistant in
R.L. Wynia , BS , assistant in

Agricultural Information
J.L. Pates, MS, agricultural editor
M.R . Brashier, MS, information specialistpublications
J. Leslie , BS , information specialist-ag news
and features
L. Tennyson , MS , information specialistpublications and special projects

Economics
J.E. Thompson , PhD , professor and head
H.R. Allen , PhD , professor
K.S. Clever, MS, assistant in
W.D. Ellingson , PhD , assistant professor
R.D. Hoffman, MS , assistant in
L.L . Janssen , PhD , assistant professor
W. Kohlmeyer , MS , professor emeritus
C.E. Lamberton , PhD , associate professor
R.C. Shane, PhD , assistant professor
A.B. Sogn , MS , associate professor
D.C. Taylor , PhD , professor
J.B. Tucker , PhD, assistant professor (R 4-81)

Animal Science
J.A. Mfnyard , MS , professor and head
(R 3-81)
L. Blome , BS , superintendent, Cottonwood
Range Field Station
L.F. Bush , PhD , associate professor (Botswana
4-79)
C.W. Carlson , PhD , professor
W.J. Costello, PhD , associate professor
C.A. Dinkel , PhD , professor
L.B. Embry , PhD , professor
D.M. Engle , PhD , assistant professor
F.R. Gartner , PhD , professor
D. H. Gee , PhD , associate professor
M.F. Goetz , assistant in (7-80)
N.H. Granholm , PhD , professor Animal Science/
Biology
R.H . Haigh, BS , assistant in
L.D. Kamstra , PhD , professor
A.B. Kashani , PhD , assistant in
P.H. Kohler , PhD , professor
G.L. Kuhl , PhD , assistant professor
(R 12-80)
J. K. Lewis , MS , associate professor
G.W. Libal , PhD , associate professor
R.M. Luther , PhD, professor
H.J. Mack , BS , assistant in
M.D. MacNeil , MS , in structor (R 8-80)
W.C . McCone , MS , associate professor
H.L. Mille r, PhD , assistant professor
S.E. Seideman , PhD , assistant professor (R 9-80)
A.L. Slyter , PhD , associate professor
· W.R. Trevillyan , BS , superintend ent ,
Antelope Range Field Station
R.C. Wahlstrom, PhD , professor
T.P. Weber , BS , assistant in

Biology
C.H. Chen , PhD , professor
E.J. Huggh ins , PhD , professor
D.J. Holden , PhD , professor
C.R. McMullen , PhD , associate professor
G.A. Myers , PhD , professor

Home Economics
A. Gilbert , PhD , professor and dean
L. Scott Donnelly , PhD , assistant professor
(R 6-81)
M. Hurlocker, PhD , associate professor (R 81)
W.A. Johnson , PhD , associate professor
C.R. Sivers , MS , associate professor (R 81)
N. Quenzer, PhD , assistant professor (R 6-81)

Horticu ltu re-Forestry
R.M. Peterson , PhD , professor and head
C.L. Alber , BS , assistant in
N.W. Baer , PhD, research associate
P.E. Collins , PhD , professor
M.E. Enevoldsen , MS , assistant in
N.P. Evers , BS , assistant in
L.L . Helwig , MS , associate professor
L.C. Johnson , MS , associate professor
P.E. Nordstrom , PhD , associate professor
D.P. Prashar , PhD , associate professor
P.L. Spinski , PhD , assistant professor
J.R. Waples , BS , assistant in

Microbiology
T.R. Wilkinson , PhD , professor and head
R.P. Hillam , PhD , associate professor
P.H. Larson , BS , assistant in
R.M. Pengra , PhD , professor
C.A. Westby , PhD , professor
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Rural Sociology
J. Satterlee, PhD , professor and head
J. Awald , MS-C , instructor
R.M. Dimit , PhD , professor
J.L . Faltemier , MSW-ABO , associate professor
G.W. Grant , MA , assistant professor
L.A. Hannus , MA , assistant professor
D.J. Hess , PhD , associate professor
R. Mendelsohn , PhD , associate professor
M.P. Riley , PhD , professor
R.T. Wagner , PhD , professor

Station Biochemistry

I

I
I

D.C. Hilderbrand , PhD, associate professor and
head
R.J . Emerick , PhD , professor
P.L. Guss·, USDA-C, associate professor
J.K. Ha , PhD , research associate
A.W. Halverson , PhD , professor
A.A . Heer , BS , assistant in
D.P. Matthees , PhD , assistant professor
L.C. Novotny , BS , assistant in
O.E. Olson , PhD , professor emeritus
C.G. Paech , PhD , assistant professor
I .S. Palmer, PhD , professor
D.M. Simon, BS , assistant in
N.J. Thiex , MS , assistant professor
E.I. Whitehead , MS , professor

Projects
Administration
149, National pestic ide impact assessment ,
Wood

Agricultural Engineering
090 , Non -anhydrous ethanol in internal
combustion engines , Chisholm
219 , Soil and water management fo r low
pressure irrigation, DeBoer, Chu
565 , Climate 's impact : trends and potential
impacts on South Dakota agriculture , Lytle
752 , Daily and climatological variables in
agricultural production , Lytle
753 , Livestock confinement and environmental
control systems : energy saving
alternatives , Hellickson
754 , Solar energy for agriculture , Hellickson
755 , Equipment for reduced tillage , Chisholm
796, Wind energy for agriculture , Heber
797 , Irrigation system performance and
pumping plant capacity , De Boer
871 , Evaluation of compressed stacks and
round bales , Chishol m
879 , Infiltration during rain fall on layered soils ,
Chu
880, Farm fuel use and potential energy savin g
alternatives , Christianson

Veterinary Science
M.W. Vorhies , DVM , MS, professor and head
J. Bailey , DVM , PhD , associate professor
D.A. Benfield, PhD , assistant professor
M.E. Bergeland , DVM , PhD, professor
S.L. Eustis , DVM , MS , assistant professor
D. Francis , PhD , assistant professor
D.D. Johnson , DVM , PhD , associate professor
C.A. Kirkbride , DVM , MS , associate professor
T. Langpap , MS, instructor
J.P. McAdaragh , MS , associate professor
M.C. Libal , DVM , instructor
D.T. Nelson , DVM , MS , associate professor
H.J. Shave , MS , assistant professor
P.L. Steen , MS , instructor
I. Stotz , MS , instructor
M. Roller , DVM, PhD , professor
R. Swanson , DVM , PhD , professor
T. Toth, DVM , PhD, associate professor

Wildlife & Fisheries
C.G. Scalet, PhD , associate professor and head
R.L. Applegate, PhD , USDI -C, associate professor
R.S. Benda , PhD, USDI -C, associate professor
R.P . Davison , PhD, assistant professor
L.D. Flake , PhD , associate professor
R.L. Linder , PhD , USDI-C, professor
T.C . Modde, PhD, assistant professor
J.T. Ratti , PhD, assistant professor (R 8-80)
F. Schitoskey , PhD, USDI-C, associate professor
(R 8-81)
A=date of retirement or resignation
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Animal Science
030 , Oat forage and grain for cattle and sheep ,
Embry and Luther
039 , Energy management systems for growing
and finisJ)ing cattle , Kuhl
050 , Reducing embryo losses in livestock ,
Granholm
068 , Causes of fatty liver hemorrhagic
syndrome (FLHS) , Carlson and Emerick
079 , Consumer acceptance of precooked beef ,
pork, and chicken , Seideman and Costello
148 , Diet, rumen fermentation , and
performance , Luther
167, Beef breeding methods , Dinkel
179 , Reproductive efficiency of livestock , Slyter
189 , Treatments to increase rangeland
productivity, Gartner
199 , Operations research methods in livestock
enterprises , Dinkel
209 , Fabricated meats , Costello , Seide man
239, Grazing plans for optimum livestock
production , Lewis
249, Protein efficiency in cattle and sheep ,
Embry
299 , Mineral nutrition (in cooperation with
Station Biochemistry) , Embry , Emerick
630 , Poultry meat and egg products , Carlson
683 , Converting crop waste to animal feed ,
Kamstra
700 , Mating and management systems for
commercial beef production , Miller
738 , Preparation , preservation , and storage of
livestock feeds , Luther, Embry
757 , Nutrient requirements and management
interrelationships of sows , Wahlstrom
758 , Ewe flock management to increase lamb
production , Slyter
762 Feed additives that affect poultry
production , Carlson

763, Amino acid requirements of laying hens ,
Carlson
862 , Protein -amino acid-mineral levels in swine ,
Wahlstrom
863 , Swine management and housing systems ,
Wahlstrom
866 , Wintering cows fed accord in g to
environmental variations , McCone
871 , Forage production and util ization systems
for beef and dairy production (in
cooperation with Ag Engineering and Plant
Science) , Kamstra , Ch ish olm , Vigil

) );,

Biology
158, Cell and tissue culture for crop breeding
(co-operati ng with Plant Science) , Chen ,
Ross
169, Changes in wheat plants from Hessian fly
infestation , McMu llen
320 , Native plant utilization as biological
controls , Holden
887 , Lungworm and sarcocystis of ungulat,e,s ,
Hugghins

Dairy Science
108, Improving cultured dairy products ,
Spurgeon , Seas
229 , Feeding value of high moisture corn for
dairy cattle , Voelker
405 , Analysis of dairy products (services for th1
dairy industry) , Parsons
580 , Whey utilization , Schingoethe
858 , Dairy cattle breeding , Voelker
859 , Nutrition of high producing dairy cattle ,
Schingoethe
860 , Improving large herd management
practices , Clark
861 , Nutrition in forages , Clark
891 , Quality and consumer acceptance , Gilmore

))

Economics
020 , Rail , highway and grain handling systems ,
Lamberton
060 , Economic feasibility and impacts of
producing fuel-grade alcohol from ·
biomass , Dobbs
089 , Impacts of selected rural water systems .
Lundeen
099 , Farm management alternatives for lowresource farmers in southeast South
Dakota , Allen
109, Water requirements and costs for non metropolitan industries, Dobbs
370 , Producer marketing strateg ies where
transportation distorts the normal pricing
of grain , Sogn
390 , Agricultural sector econometric model,
Ellingson
409 , Economics of the changing South Dakota
pork industry , Janssen
41 O, Marketing alternatives in the sunflower
industry , Tucker
500 , Alternative marketing strategies for beef
producers , Shane , Janssen
590 , Impact of rising energy costs on irrigation
policies and management , Taylor
890 , Employment and earnings in industrial
growth in rural South Dakota , Dobbs

)

.,)

Home Economics

Plant Science

Rural Sociology

049 , Burn inju ry study , Hurlocker
080 , Dietary vitamin A, Johnson
310 , Instituti onal cooking of restructured beef
steaks , Quenzer, Donnelly
330 , Factors influencing controlled atmosphere
packaged beef , Quenzer , Donnelly
882 , Effect of lau nderi ng on blankets, Sivers
883 , Effects of absorbent fin ishes , Hu rlocker

018 , Search for simple genetic traits to improve
winter hardiness , Kenefick
019 , Reducing alfalfa losses to insects ,
Walstrom
028 , A soil testing and fertility program to
increase productivity , Carson , Gelderman
038, Local soil geography , soil interpretations
and land use relationships on South
Dakota landscapes , Malo
041 , Potential sunflower disease problems,
Carson
059 , Yield limitations in soybeans , flax, and
sunflowers , Dybing , Lay
061, Corn breeding , Wicks
070 , Genetics of corn, Kahler
078 , Alternative dryland cropping practices in
western South Dakota , Stymiest
138, Biological control of grasshoppers ,
McDaniel
279 , Effects of flie s on cattle , Easton
309 , Root diseases in alfalfa and wheat ,
Buchenau
319, Nematode control in crops and grassland ,
Smolik
329 , Controlling weeds using less tillage ,
Arnold
340, Face fly sampling and trapping for
integrated control programs , Easton
349, Winter wheat improvement , Wells
359, Corn rootworm life cycle study ,
Walgenbach
401 , Foundation seed stock , Weber
402 , Seed certification , Pollman
403 , Seed testing , Lunden
404 , Variety testing , Bonnemann
406 , Survey entomologist , Walgenbach
419 , Control of perennial weeds , Arnold
460 , Spring wheat breeding , Keim
470, Flax and sunflower breeding , Lay
480 , Control of virus diseases in row crops and
small grain, Gardner
490 , Cultural practices to improve crop
production , Shubeck
51O, Fate of nutrients as affected by soil and
crop management , White
517 , Obtaining maximum yields with least water
to lower cost and protect soils, Fine
530 , Forage management systems for cow calf
production , Vigil
540 , Crop water requirements and water
management under irrigation , Evenson
750 , Forage production and utilization for
growing and finishing beef cattle , Vigil
769 , Relating soil and landscape characteristics
to land use ; Westin
770 , Sunflower management for production and
insect control , Kingsley
784 , The plant disease clinic , Mankin
786 , Breeding cool-season forage species , Ross
853 , Oats and rye breeding , Reeves
855 , Characterizing available soil water holding
capacity , Kohl
869, Breeding alfalfa for South Dakota
grasslands , Ross
872, The regulation of photosynthesis , Kenefick
875 , Reduction of corn losses to nematodes ,
Smolik
897 , Soil factors limiting forage production ,
White
898 , Barley breeding , Price
899 , Grass breeding , Ross

620 , Factors that could reduce South Dakota
youth out-migration, Hess
730 , Population trends in rural areas , Riley
794 , Citizen views of planning district activities ,
Dimit
795 , Population change , Wagner

Horticu ltu re/ Forestry
118, State trails plan , Nordstrom
128 , Con ifers suitable for South Dakota , Baer
369 , Reducing greenhouse heating costs ,
Spinski
389 , Fruit cultivars and improved cultu ral
practices , Peterson
399 , Increasing vegetable yields , Prashar
400 , Reducing home heating and cooli ng costs
through bu ilding orientation and use of
plantings , Johnson
420 , Superior trees and shrubs, Helwig
610 , Management that creates pa rk and outdoo,
recreation user satisfaction , Nordstrom
779 , New plants fo r indu stri al and ag ricultural
utili zation , Peterson
780 , Increasing vegetable production , Prashar
781 , Establishing tre es and shrubs , Collins

Microb iology

#:>

)

048 , Nitrogen fixi ng bacte ria associated with
roots of corn , small grains , sorghum and
forage , Pengra
058 , Ass imilatory nitrogen metabolism and
dormancy in soil bacteria , Westby
129 Sensitivity of little pigs to PCP treated
farrowing pens , Hillam
350 , Fuel alcohol production by an operating
farm-scale plant: cost and energy study ,
Wilkinson
360 , Search for abortion causing bacteria in
South Dakota cattle and their environment ,
Wilkinson
885 , Production of alcohol fuels from crop
residues and damaged corn and wheat ,
Wilkinson , Westby

Station Biochemistry
018 , inheritance of ribonuclease polymorphism
in relation to freeze survival and yield of
winter barley (cooperation with Plant
Science) , Whitehead , Kenefick
081 , Control of black tailed prairie dogs,
Worman
299 , Reducing kidney stone development in
sheep , Emerick , Embry
339 , Reducing livestock losses from selenium ,
Palmer
407 , Analytical services , Thi ex
440 , Analysis of mycotoxins and selected
pesticides , Matthees
520 , Predicting soil , water , and chemical
relationships and their combined effect on
plant nutrients , Rue
892 , Selenium : its metabolism ,
interrelationships with other nutrients , and
human dietary implications , Palmer

Veterinary Science
021 , Antibiotic resistance in food animal
bacteria , Libal
031 , Porcine rotavirus serologic classification ,
McAdaragh
178, Bovine respiratory disease , Toth
380 , Reproductive performance in domestic
ruminants , Kirkbride
560 , Animal intoxications caused by imbalances
of food chain elements and environmental
disturbances , Roller
775 , Iron placental transport , Swanson
799 , Ammonia intoxication , Roller
812 , Enteric disease of swine , Bergeland
813 , Swine pseudorabies virus infection ,
McAdaragh

Wildlife and Fisheries Science
029 , Habitat relationships of two indicator
species, wood ducks and great blue
herons, Flake
158 , Control of small mammal damage to
shelterbelts , Linder
300 , Farm and ranch fisheries , Scalet
876 , Hungarian partridge studies, Ratti
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Articles,
publications
If you are interested in information on any
of these articles or publications and cannot
reach the author listed, contact the
department under which the reference
appears. Some of the authors are graduate
students who have completed their studies
and left SDSU . The department will be able
to assist you .

Agricultural Engineering
Journal articles , other presentations:
Astleford , S.A. , 1981 . Solar energy intensifierthermal energy storage system evaluation for
ventilation air pre-heating. MS thesis , SDSU
Bassett , K. , and T.S. Chisholm . 1980.
Modification of an Oliver 1550 gasoline tractor
for operation with ethanol. Paper NCR80-203 ,
ASAE , St. Joseph , MI 49085 .
Carlson , C.G., and S.T. Chu . 1980 . Sprinkler
infiltration test on South Dakota soi ls. Paper
NCR80-306 . ASAE , St. Joseph , Ml 49085 .
Christianson , L.L ., and R.M. George . 1980 .
Thermal resistance measurement of walls
using a low-cost digital electronic device .
Trans of ASAE 23(6) :1505.
_ _ , et al . 1980 . Farmstead facilities for
2025 . Agr Engr (Sept). ASAE , St. Joseph , Ml
49085 .
_ _ , et al. 1981 . Energy demand
characteristics of field crop production for the
North Central Region . Paper 81 -1026. ASAE ,
St. Joseph , Ml 49085.
Chu , S.T. , et al. 1981 . Optimized Green and
Ampt parameters for watershed . Paper
81-2024 . ASAE , St. Joseph , Ml 49085 .
DeBoer , D.W., and R.M. Peterson . 1980 .
Drip and sprin kier irrigation of raspberries .
Paper 80-25 19. ASAE , St. Joseph , Ml 49085 .
Hellickson , M.A. 1980. Desig n and performance
of a SEI -TES System for livestock bu ilding
heating and crop drying. Proceedings ASAE
Energy Symposium , Kansas City, MO.
_ _ . 1980 . Solar energy for agriculture .
Farm Site Ene rgy Conservation Program ,
Sioux Falls , SD .
_ _ et al . 1980 . Performance of a solar
energy intensifier with thermal energy
storage . Trans of the ASAE 23(1): 127 .
_ _ . 1981. Solar energy for ag ricu lture crop drying and livestock bu ilding heating .
Great Plains Agricu ltural Council Annual
Meeting . Garden City , KS .
_ _ , J.V. Karnitis , and L. R. Verma . 1980 .
Design of a wind powered vari able speed heat
pump system . Paper NCR80-103 . ASAE , St .
Joseph , Ml 49085 .
Lytle , W.F., and M.A. Hellickson . 1980 . Solar
energy data for research needs and for use in
defining solar system performance . Paper
80-4518 . ASAE , St. Joseph , Ml 49085 .
Polak , R.M. 1981 . Modeling and testing a solarenergy intensifier system . MS thesis , SDSU .
Resen , M.M., et al. 1980 . Electric vehicle assessment of potential as relates to farm
sizes . Paper NCR80-201 . ASAE , St. Joseph,
Ml 49085 .
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Publications:
Cluever, L.W., and S.T . Chu . 1980. Irrigation :
pipe sizes . SDCES FS 757 .
Durland , G.R. , and V.C. Kelley . 1980. Farm
use of alcohol fuels . SOC ES EMC 840 .
_ _ , and _ _ 1980. Vegetable oi l: One
· alternative to liquid fuels. SDCES EMC 843 .
Lubinus , L., et al . 1981. Swine handbook :
housing and equipment . MWPS-8 .

Animal Science
Journal articles , other presentations :
Buyck , M.J ., et al. 1981 . The effect of slice
thickness and mixing time on the palatability
and cooking characteristics of restructured
steaks . Midwest Section , Amer Soc Anim Sci
Abstr 49 :88 . .
Carey , J.B ., and C.W . Carlson . 1980. Influence
of low protein on laying hens lysine
requirement. Poultry Sci 59(7) :1589 (abstr) .
Carlson , C.W. , and R.A. Nelson . 1981. Grower
diets and their effects upon subsequent
performance of layer type pu llets . Poultry Sci
60(6) :1272.
Churchill , L.D., and A.L . Slyter. 1981 .
Reproductive performance of ewes following
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improvement : Response from furrowing and
ripping in northwestern South Dakota .
34(2)119.
_ _ . 1981 . Approximate method for estimating soil charcoal contents. Comm Soil
Sci Plant Analysis 12( 4) :363 .

Plant Science
Journal articles :
Buchenau , G.W. , et al. 1981 . Control of alfalfa
damping-off with seed treatment . Phytopath
71 :205 (abstr) .
Carson, M.L., and A.L. Hooker . 1981 . Inheritance of resistance to anthracnose leaf blight
in five inbred lines of corn . Phytopath 71 :488.
_ _ . 1981. New geographic records of some
fleas (Siphonaptera) from the Black Hills of
South Dakota . Ent News 92(1 ):45.
Easton , E.R., and R.J. Tatachell. 1981. Field
studies involvin g ticks of cattle and wild ·
animals in the Sukumaland area of Tanzania ,
1973-1976. International Conference on Tick
Biology and Control, Grahamstown, RSA.
Fine , L.O., and W.P. Jensen. 1981 . Phosphate
in wate rs: I Reduction using northern lignite
fly ash. Water Resources Bull 17 .
Gardner, W.S. 1981 . Relationship of corn to the
spread of wheat streak mosaic virus in winter
wheat. Phytopath 71 :217 .
_ _ , et al. 1981 . Ultrastructure of Zea mays
·N28 · naturally infected with maize dwarf
mosaic virus and wheat striate mosaic virus .
Phytopath 81 :217 .

Publications, other reports
Boe, A.A. , et al. 1980. Accessory chromosom·es
in big bluestem (Andropogon gerardii Vit.)
from eastern South Dakota collections . Proc
SD Acad Sci 59:65 .
Bonnemann, J.J., and H.A. Geise . 1980. 1980
standard variety small grain trials. Pl Sci
Pamph 56 .
_ _ , and G.W. Erion . 1980. 1980 soybean
performance trials. Pl Sci Pamph 57.
_ _ . 1981 . 1980 corn performance trials.
SDAES Gire 235 .
_ _ . 1981 . 1980 grain sorghum
performance trials . SDAES Gire 236.
Carson , M.L. 1981. Sclerotinia . SD F&H R
32(2):7 .
Carson, P. L., et al. 1980. Effect of nitrogen
carryover on mixture big bluestem indiangrass
forage production , Cotton site-1079. Eastern
SD PR2.
_ _ . 1980. Small grain variety-fertilizer
trials for the central district, Jerauld County,
1979. Eastern SD PR 8.
Clarke , D.C., and J.D. Smolik . 1980.
Preliminary investigation of the effects of
nematodes on the establishment of western
wheatgrass . SD Acad Sci 59 :272 .
Derscheid , L.A. , and R.J. Walstrom . 1981 .
Alfalfa seed production. SDCES EC 733 .
Fine , L.O. 1981. Irrigation of soybeans for
maximum yield and water use efficiency.
James Valley Research & Extension Center
PR .

31

Narem, R.A. , et al. 1980. Small grain variety
Gelderman , R.H. et al. 1980 . Effect of nitrogen
trials for the northeast district, Day County ,
carryover on switchgrass forage production1980. Eastern SD PR 2.
Wheeler site-1979. Eastern SD PR 1.
_ _ . 1980. Fertilizer rates on sunflowers ,
_ _ . 1980. Alfalfa response to carryover of
1980. Eastern SD PR 9.
phosphorus and potassium fertilizer . Eastern
Pollman , R.J . 1981. Field inspector 's handbook .
SD PR 3.
· _ _ . 1981. Certified seed grower directory .
_ _ . 1980. Effect of fertilizer placement on
Reeves , D.L. 1980. Energy requirements in rye
wheat and flax. Eastern SD PR 5.
production in handbook of energy utilization
_ _ . 1980. Effect of rate and source of
in agriculture , D. Pimental, ed . CRC Press .
nitrogen on reed canarygrass hay yields,
Reid , D.J ., et al. 1980. Small grain variety trials
Hanson County , 1979. Eastern SD PR 6.
_ _ , 1980. Small grain variety-fertilizer
for the central district, Jerauld County , 1979.
Eastern SD PR 7.
trials for the northeast district, Clark County ,
_ _ . 1980. Small grain variety trials for the
1979. Eastern SD PR 9.
northeast district , Clark County, 1980.
_ _ . 1980. Small grain fertilizer trials for
Eastern SD PR 10.
the central district, Aurora County , 1980 .
_ _ . 1980 . Small grain variety trials for the
Eastern SD PR 4.
east central district, Lake County , 1980.
_ _ . 1980. Small grain fertilizer trials for
Eastern SD PR 3.
the northeast district , Day County , 1980.
Ross , J.G. et al.. 1980. Retain . SDAES Bui 672 .
Eastern SD PR 5.
_ _ . 1980. Small grain fertilizer trials for
Smolik , J.D., et al. 1980. Effect of nematicide
treatment on yield of irrigated spring wheat .
the east central district , Lake County, 1980.
Ann Wheat Newsletter 26 :136.
Eastern SD PR 6.
_ _ . 1980. The effect of fertilizer placement
Steiger, D., et al. 1980. Small grain variety
trials for the central district , Day County ,
on the yield of wheat and flax , Deuel and
1980. Eastern SD PR 2.
Aurora Counties , 1980. Eastern SD PR 7.
_ _ . 1980. A comparison of several soil
Vigil , F.R ., et al. 1981. Comparison of native ,
native-interseeded range and a tame pasture
testing laboratory fertilizer recommendations ,
series for growing beef cattle in the northern
1980. Eastern SD PR 8.
Great Plains. Abstract , XIV International
Heermann, D.F. and R.A. Kohl. 1980 . Fluid
Grassland Congress, Lexington , KY .
dynamics of sprinkler systems . p. 583-620.
Westin, F.C., and T.M. Brandner. 1980. Use of
In M.E . Jensen (ed .) Design and operation of
LANDSAT data in soil and agricultural land
farm irrigation systems . Amer Soc of Ag Engr ,
use studies. Proc 14th International
St . Joseph, Ml
Symposium on Remote Sensing of
Keim, D.L . and W.E. Kronstad . 1981 . Drought
Environment. San Jose Costa Rica ERIM An n
response in winter wheat cultivars grown
Arbor , Ml .
under field stress conditions . Crop Sci
21 :11.
White, E.M. 1980. Charcoal stability , bone
_ _ , et al. 1980 . Registration of James
weathering , and phosphorus movement in
Wheat. Crop Sci 20 :827 .
archaeological soils . Archaeological Lab .
_ _ , et al. 1980. 'James' Hard Red Spring
_ _ . 1980 . Geologic history of the landscape
Wheat. SD F&H R 31 :22.
at archaeologic site (39SH33) . SDSU
Kenefick, D.G. 1980. Participation in the NAS
Archaeologic Lab .
scientist exchange program between United
_ _ . 1980 . Frequent phenomena in soils
States and Yugoslavia May 25 to June 25 ,
that may affect wintertime archaeological
1980 . 9 pages .
studies . SDSU Archaeologic Lab .
_ _ . 1980. Participation in the NAS scientist
_ _ . 1981 . Northern border pipeline soil
exchange program between United States and
examination report. SDSU Archaeologic Lab .
USSR . March 20 to May 19 , 1980. 12 pages .
_ _ . 1981 . Critique of " Effect of
Kieckhefer , R.W. and B.H. Kantack . 1980.
boulderflow on soil formation under tipi
Losses in yield in spring wheat caused by
rings" by J.F. Dormaan , Plains Anthrop .
cereal aphids , J Econ Ent 73( 4), 582 .
21 :114-118. 1976. SDSU Archaeologic Lab .
McDaniel, B. and E.G. Bolen . 1980. A new
Wiedmeier , Floyd F. 1981 . IPM .
species of the genus Oplitis (Acarina :
Wrage , Leon J., and W.E. Arnold . 1980. Field
Uropodidae) and a new distribution record for
crop herbicide test results and herbicide use
Oplitis exopodi. Ann Entomol Soc Amer
information for 1981 , SDCES EMC 678.
73(1 ):1.
_ _ , and _ _ . 1981 . Chemical weed
_ _ ,and _ _ . 1980. A new species of
control in small grain and flax, SDCES
Phyllozetes Gordeeva from Texas (CryptoFS 525A .
stigmata : cosmochthoniidae) . lnternat J Acarol
_ _ , and _ _ . 1981 . Chemical weed
6(3) :225 .
control in soybeans , SDCES FS 525B .
_ _ ,and _ _ . 1981 . A new species of
_ _ , and _ _ . 1981 . Chemical weed
Bochartia Oudemans from Texas (Acari :
control in corn . SDCES FS 525C .
_ _ , and _ _ . 1981 . Chemical weed
Erythraeidae Erythraeinae) . Proc Entomol Soc
Wash 83(1 ):40 .
control in sorghum . SDCES FS 5250 .
_ _ , and _ _ . 1981 . Chemical weed
Malo ; C>.D . 1981 . Introductory soils manual. Pl
control in sunflowers . SDCES FS 652.
Sci Dept SDSU.
_ _ , and _ _ . 1981 . Weed wilter .
_ _ . 1981 . Geography of small grain
(published periodically April to November.)
production and soils , Brookings to Doland .
_ _ . 1981 . Weedy notes. (published
ASA-NCR Branch and APS-NC Div Meet , Pl
periodically throughout the year .)
Sci Dept, SDSU .
_ _ . 1981. Study questions and answers
for introductory soils laboratory (PS 113) .
Plant Sci Dept
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Rural Sociology
Publications
Faltemier, J.L. , and R.D. Mendelsohn. 1981 .
Rural crime . SDCES FS 784 .
Riley , M.P., and L. Baer . 1981 . South Dakota
population net migration , 1970-1980. SDAES
Update Series , C 229 , No . 4.

Station Biochemistry
Journal articles :
Matthees , D.P. 1980. Precolumn derivation of
amino phospholipids for liquid chromatog raphy . Proc SD Acad of Sci 59 :62 .
Ruark , R.A. , et al. 1980. Tissue accumulation
of mercury and selenium in chicks fed
Na2Se0 3 or seleniferous wheat . Proc SD Acad
Sci 59 :295 (abstr).
Publ ications :
Emerick , R.J., et al . 1980 . Selenite versus
seleniferous wheat in the mercury-selenium
interrelationship. SDAES POULTRY 80-3 '. '
Ha , J., et al. 1981 . Pre - and post-adaptation
effects of buffers in high-concentrate lamb
diets . SDAES SHEEP 81-6 .

Veterinary Science
Journal articles , other presentations :
Axthelm , M.K ., et al. 1980 . Hereditary internal
hydrocephalus of horned Hereford cattle . Proc
23rd ann meeting , Am Assoc Vet Lab Diag ,
Louisville , KY :115.
Benfield , D.A. , and D.H. Francis. 1980.
Diagnosis of naturally -occurring calf diarrhea
associated with coronavirus , rotavirus and
Escherichia coli. Proc 3rd Intl Symposium on
Neonatal Diarrhea , University of
Saskatchewan , Saskatoon : 361 .
Ellsworth , S.R. 1980. Excretion of
Mycobacterium avium from lesions in the
intestine and tonsils of infected swine . AJVR
41 :1526.
Eustis , S.L. and Bergeland , M.E. 1981 .
Suppurative abomastitis associated with
Clostri dium septicum infection . J Am Vet Med
Assoc 178 :732 .
_ _ , and D.T. Nelson . 1981 . Lesions
associated with coccidiosis in nursing piglets .
Vet Path 18:21 .
Francis , D.H., and G.A. Remmers . 1981 . A
study of significant non-0 , K, or H surface
antigens on K88-bearing Escherichia coli.
Proc 3rd lnternatl Symp on Neonatal Diarrhea :
251.
McAdaragh , J.P., et al . 1980. Pathogenesis of
rotaviral enteritis in gnotobiotic pigs : A microscopic study . Am J Vet Res 41 :15 72 .
Toth , T.E., and N.L. Norcross. 1981 . Humoral
immune response of the duck to duck hepati tis virus : virus-neutralizing vs virus-precipitating antibodies. Avian Dis 25 :17.
_ _ , and _ _ . 1981 . lmmunoelectrophoresis of duck sera and immunoglobulins .
A\lian Dis 25 :1.
_ _ ,and _ _ . 1981 . Immune response of
the duck to particulate (red blood cell )
antigens . Avian Dis 25 :353 .
_ _ , and _ _ . Precipitating and
agglutination activity in duck anti-soluble
protein immune sera . Avian Dis 25 :338.

, _ _ .>

Publications , reports :
Berg eland, M.E. 1981 . Respiratory diseases of
swine : laboratory diagnosis . In Proceedings ,
Am Assoc Swine Pract : 1.
Francis , O.H., et al . 1980 . Colonization of the
ileum by Escherichia coli in rotavirus infected
pigs. In Proceedings , Conf Res Workers
Animal Diseases: p 47 .
Kirkbride , C.A. 1981 . Coliform mastitis. SDAES
DSU.
_ _ . 1980 . Staphylococcic mastitis . SDAES
DSU .

Wild life-Fisheries
Journal articles :
Anderson , W.H. , et al . 1980 . A guide to remote
sensing information for wildlife biologists .
Chapter 18 in SD Schemnitz , Wildlife
Management Techniques Manual 4th edition:
Revised . The Wildlife Soc Inc Washington ,
D.C .
Beckstead , M.A. , and F. Schitoskey , Jr . 1980 .
Assimilation efficiency of the black-tailed
prairie dog . Proc SD Acad Sci 59 :184 .
Benda, R.S. 1981 . A comparison of bottom
trawl catch rates in the Kenya waters of Lake
Victoria . J Fish Biol 18:609 .
Best , R.G ., et al . 1981 . Spectral reflectance of
hydrophytes . Remote Sensing of Environ
11 :27 .
Hupp , J.lf¥ ., et al. 1980. Gray partridge nesting
biology in eastern South Dakota . in L. Nelson ,
ed Perdix II : Hungarian partridge workshop .
Cent Mount and Plain Sec of the Wildl Soc .
Mack , G.D., and L.D. Flake. 1980 . Habitat
relationships of watertowl broods on South
Dakota stock ponds . J Wildl Manage 44 :695 .
Martin , T.E. 1980 . Diversity and abundance of
spring migratory birds using habitat islands
on the great plains . Condor 82 :430 .
McPhillips, K.B. 1980 . Spring 1980 woodcock
nest on Sioux River floodplain , Brookings
County . SD Bird Notes 32 :82 .
_ _ . 198 1. Green heron nest at Paul L.
Errington Memorial Marsh . SD Bird Notes
33 :16 .

t)

Messenger, N.C., and F. Schitoskey , Jr. 1980 .
Components and digestibility of pronghorn
diets . Proc SD Acad Sci 59 :194 .
Mod de , T.C. 1980 . Growth and residency of
juvenile fishes within a surf zone habitat in
the Gulf of Mexico. Gulf Res Repts 6:377 .
_ _ . 1980. State stocking policies for small
warmwater impoundments . Fisheries 5:13 .
Ratti , J.T. 1980. The classification of avian
species and subspecies . Amer Birds 34 :860 .
Ringleman , J.K. , and L.D. Flake. 1980 . Diurnal
visibility and activity of blue-winged teal and
mallard broods . J Wildl Manage 44 :822 .
Rosen, R.A., and D.C. Hales . 1981 . Feeding of
paddlefish , Polyodon spathula. Copeia 1981 : ·
441 . ·
Sather-Blair , S., and R.L . Linder . 1980 .
Pheasant use of South Dakota wetlands
during the winter . Proc SD Acad Sci 59 :147.
Schitoskey , E.C., and F. Schitoskey , Jr . 1980 .
Helminths of South Dakota coyotes . Proc SD
Acad Sci 59:205 .

Smith , L.M., et al. 1980. Reducing
abandonment of nest-trapped gray partridge
with methoxyflurane. J Wildl Manage 44 :690.
Wahl , J.R. , and R.L. Applegate. ·1981. Growth
of muskellunge in a power plant cooling
reservoir . Prag Fish-Cult 43 :15.
Publications :
· Hubbard , D.E. 1981 . The hydrology of prairie
potholes : a selected annotated bibliography .
SD Coop Wildl Res Unit Tech Bull No 1.
Modde , T.C. , and C.G. Scalet . 1981. South
Dakota bass ponds . SD Cons Dig 48 :24 .

Budget
Source of Funds

~

)

FY 80

FY 81

State appropriations (general funds)
Continuing federal appropriations (Hatch & RAF )
Continuing federal appropriations (MIS)
Federal grants and contracts (USDA)
Federal grants and contracts (not USDA)
State agencies grants
Private grants and contracts
Internal, statewide , and industry services
Replacement livestock and feed purchases

3,624 ,467
1,551 ,612
72,648
246 ,471
202 ,420
138,327
214 ,811
495 ,043
1,171 ,623

3,658 ,208
1,728 ,452
76 ,268
253 ,111
262 ,565
203 ,390
213 .125
515 ,152
1,337 ,845

Total
Sales income to general fund
Net support from general fu nd

7,7 17 ,422

8,248 ,116
41 ,282
3,61 6,92 6

3,624 ,467
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SDSU President Sherwood Berg gave the dedicatory address at the
new Horticulture-Forestry Department greenhouse, emphasizing
the uniqueness of this facility as compared to commercial
greenhouses. He gave credit to garden club members , the
greenhouse and landscape industries, and to the many private
citizens who worked to accompl ish the construction . Left ,
tomatoes respond well to the environment-controlled conditions.

Director's comments .
(continued from page 2)

building program; the remainder includes two
more greenhouses, and the Board of Regents
has assigned them second priority among all
higher education building needs. Phase II will
include classrooms, additional laboratories,
and office space.
While the speeches at the dedication this
late fall didn't answer all the questions about
the value of green, growing things in South
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Dakota, they did emphasize that you know
there is a value. To the members of garden
clubs, to the people in the commercial
greenhouse, nursery and landscape
industries, the many private citizens , the
students, we extend a very appreciative
" thank you" for your assistance in bringing
these unique research facilities to your
campus.
And, in the words of one speaker at the
ceremonies, "We have a start, let's get it
finished .''
We welcome all of you to stop by and view
the greenhouses you helped create.
1 •

__

....
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Publications off the press
The Agri cu lt ural Experiment Sta tion a nd the
Cooperative Ex tension Service distribut e a la rge variety
of publi ca tions to South Dako ta citizens. Your coun ty
Ex tension office has copies a nd a lso a free ca ta log of a ll
titles in print.
Publi ca tions on new s ubj ec ts off the press from June
through Sep tember fo llow:
FS 772. Natura l a ir low tempera ture grai n drying
FS 784. Rur a l c rime
FS 785. Need les and th read
FS 786. Shape up wi th interfaci ng
.
FS 787. Sewing s tre tch terr y. velou r. a nd chenille
FS 788. Sewing co rduro y and velve teen
FS 789. Sewing s ilky woven fabrics
FS 790. Sewing wools a nd wool blends
FS 791 . Sewing light weig ht knit s
FS 792, Farm securit y: Ma chin er y and equipment
FS 794 . Bu ying vs. maki ng clo thes
FS 795. Shopping savvy
FS 796. Sizing dilemma
FS 797. What is quality?
FS 798. From fib er to finish
FS 799. Who ca n yo u complain to?
FS 800. Look to the la be!

FS 801 . How to fi gure the value of yo ur shelter belt
EC 740, The inv es tment/replacement way to find the
value of a shelterbelt/windbreak ($1.25)
EC 741, Fami ly .account book(75 C!: )
EC 742. Fami ly cash flow forecasting (40C!:)
EC 743. Steps in planning a farm or ra nch business (50C!:)
EC 744. Managemen t gu ide for planning a fa rm or ranch
business (50C!:)

Out-of-state residents are . encouraged to. contact their
local county Extension office or land-grant university for
materials that may apply more specifically to their needs.
However, FS and EC publications listed here are available
for 25¢ each unless otherwise indicated; B, C, and TB
series are 35¢ unless otherwise indicated. Remittance 1s
required in advance of shipment. Remittance from foreign
countries should, be made by international money order
payable to Ag Publications No. 6287-9101, by draft on
American or Canadian bank. It is necessary to include an
additional 25% of the total cost of publications ordered to
cover foreign postage. Send to Extension Bulletin Room,
SDSU, Brookings, SD 5 7007.
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Lawns, gardens, trees, and flowers are not
merely beautiful. You can put a price on
them. Because many of our readers know
this , we now have new greenhouse facilities .
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Honor to a sorghum scientist
,,
Cliff Franzke had his hand in just about every
agronomy project on campus. He's best praised for his work in sorghum breeding . Prussic
acid poisoning is no threat in his varieties.

18

Shut down? No way!
Just as the research team worked the kinks
out of the alcohol fuel plant at SDSU, public
demand tapered off. If you wonder why we
continue , look at your energy bill or the
headlines.
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Fighting vandalism
It's the major rural crime in South Dakota, say
USO and SDSU researchers. They profile the
different types and their costs and offer
some suggestions.

"Molite"
A two-part story describes a brainchild, the
effort that went into the research , and the
people that put it to use. It "changed the face
of South Dakota."

More than a paycheck
Their college education is already paying off
for these students, and their bosses value
them highly as part of the research team .

94th annual report
We present a formal listing of staff members ,
projects , and publications for the past fiscal
year.
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